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'T muſt be obvious to every one, 


that Ax rs: and Scixxcks, when re- 


preſented W in their more ripened 


State of Improvement, can never com- 
- municate a full Degree of Information, 


unleſs at the ſame time the ruder. 
Stages through which they paſſed, be- 
fore they arrived at that Degree of Per- 

„ ſection, 
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2 RISE AND PROGRESS 


' Fertion, are e minutely traced and known.” 
A young Architect would never attain 
to be Maſter of his Art, if he had only 
"ſeen Buildings, however magnificent, 
after he Fabricks were completed. 
| For then he could have no Opportunity 
of obferving the Breadth or Depth of 
the Foundations which are neceſſary 
for carrying ſo great a Weight; he 
could know nothing of the Figure and 
Contrivance of the Frames by which 
the Arches and Vaultings were exe- 
cuted ; the Mander of fixing thoſe 
Beams-which bind the different Parts 
of the Walls and Roof together, and 
all the various Application of Tools 
and Engines, Ladders and Scaffolding, 
by means of which the Efforts of Art 
1 and Labour were united” to complete 
the Pile. For when the Superſtructure 
1 3 
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- bs finiſhed, then all theſe various Im- 
plements of Mechaniſm are removed, ; 
like Rubbiſh, from the Spot, and many 
of the ableſt Exertions of Skill i in che 


Builder lie covered and out of Sight. 8 


Geography therefore is, in this Re- 


ſpect, like every other Science, whoſe 


imperfect Beginnings ought to be 


traced, and the Time and Manner 
pointed out in which it received its 
gradual ' Improvements, For though, 
it is far from my Intention to prefix 
any Syſtem of Geography before the 
few Maps which are now publiſhed by 
by way of Illuſtration of my Tables of 
_ Chronology; yet having found but little 
Satisfaction in any one Author, though 
1 have looked into moſt of them who 
_ have profeſſedly wrote upon this, Sub- 


B 2 Ject, 


: 
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. je, I have, for my own Amuſement, 
collected and digeſted from different 
Writers, both ancient and modern, | 
| ſuch Particulars as I thought moſt in- 

tereſting for giving the Outline of this 

_ Hiſtory of Geography, hoping that the f 
Leiſure and Abilities of others, more 

| converſant in this Branch of Know- 
ledge, may be prompted to ſupply 
more amply this Defideratum in the |- 
Hiſtory of Lang. | 


It appears « that the early Geographers, 
being deſtitute of mathematical inſtru- 
ments and of aſtronomical Obſerva- 
tions, began firſt to determine the Si- 
tuation of Places according to Cli- 

mates; and they were led to fix upon 
thoſe Climates from the Form and 
Colour of certain Animals which were 

1 5 to 


wo 


or GEOGRAPHY. 5 
to be found in thoſe different Coun- | 
tries. The Appearance of Negroes, or 
what they called Zthiopians, and of 


the larger ſized Animals, ſuch as the 
Rhinoceros and Elephants, ſuggeſted 


to them the Line of Diviſion where the 


Limits of the Torrid Zone began to- 
wards the North, and ended towards 
the South. For Reaſon, ſaid they, 
points out to us, that ſimilar Things 
appear in the ſame Temperature of the 
Elements; and that whether they were 
Animals or Plants, they are produced 
according to the ſimilar State of the 
Air or Climate under the ſame Paral- 
lels, or a like Situation e diſtant 
from either Pole “. * 


— Geogr. lib. 1. cap. 9. 
B 3 This 
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This groſſer Manner of dividing 
their Climates, muſt be conſidered as 
the firſt rude Outline of Geography in 


the more illiterate Ages of the World. 


For another Method was ſoon adopted 


by the Egyptians and Babylonians, 


which was the determining the Situa» 
tion of Places, or their Diſtance from 


the Equator, by obſerving the Length 
of their longeſt and ſhorteſt Days. And 
that this Obſervation mi ight be per- 
formed with ſome Accuracy, they made 
uſe of a Species of perpendicular | Sun- 
dials, having a Stilus or Cnomon erect- 

ed upon a horizontal Plane, by which 


they were enabled to meaſure the 


Length or Shortneſs of the Shadow, 
in proportion to the * of the 
Stilus. PF 544 1 5 


It 


— ö 
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It is difficule' tu ſay which of theſe - 
; two Nations are intitled to the Credit ; 


of this Invention; Herodotus * tells 
us, that the Greeks firſt learned the Pole, 


the Gnomon, and the” twelve 'Divifions of 


| the Day, from the Babylmians. But in 


oppoſition to this it may be obſerved, 
that the Merit of this Invention of the 
Gnomon in Greece, is aſcribed by 
Pliny t and Diogenes Laertius, to the 


aſtronomical School of Miletus, and 
particularly to Anatimaader - and A+ 


naximenes, the Diſciples of T bales; 
and there i is ee believe that chis 


* Herodotus ub. 2. p. 145. £4. . Steph, 


+ Pliny, lib. 2. cap. 76. Umbrarum. kane 


rationem & quem vocant Gnomonicen invenit 
Anaximenes Mileſius Anaximandri Djſcipulus, 
primuſque Horologium, quod 2ppellant Scioteri- 
con Lacedæmone oſtendit. | 


8 Method | 


« Y 
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Method of Obſervation was well known 
to Thales himſelf. For though the 
actual Erection of a Gnomon was an 
Honour reſerved for one of his imme- 
diate Succeſſors, who placed at Lace- 


demon the firſt Sun-dial upon that 
Conſtruction that was ſeen in Greece“; 
yet it may be preſumed at the ſame 
time, that Thales, who had travelled 
into Egypt, where he learned both his 
Geometry and Aſtronomy, might bring 
from thence the Idea and Principle of 
this Inſtrument of Obſervation ; for 
Diogenes Laertius particularly men- 
. tions, That he was the firſt who found out 
1 d de Paſſage of ibe Sun from Tropick 16 
\ . | | r 13 ; 


il Diogenes Laertius in Anaximandro, lib. 2. 
bens zal YI 60k frog, Bra; Fro iT} v oxiolnan 
. Tpowels Tr xa ionupics Onparirent as 
| Mi pick. 5 
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Tropict . But by what laſtrument 
could this be determined unleſs by the 
Gnomon? For the Aftrolab and the Ar- 
millary Circles are generally believed to 
have been invented by ſome of the later 
Greek Aſtronomers who flouriſhed un- 
der the Ptolemys ; ſuch as Timocharis, 
Ariſtillus, or Eratoſthenes. - AN 


Thales is likewiſe ſaid to have been 
the Author of two Books, one on the 
Tropick, and one on the Equinox, the 
exact Times of which he probably de- 
termined by the Shadows of the Gno- 

mon; and by this he was naturally led 
to another of his Diſcoveries, which was 

the Diviſion of the Tear into its four 

® Nqwro; d Kal wh 405 reo dc id Tporny ab. 

log. Diog. Laert. lib. 1. $ 24 Bone 
i _ Seaſons, 


I” 


j 
a 
i 
1 
j 


- 1 ac -—_ 
— 2 
— — rag, . 


1 RISE AND PROGRESS 


| Seaſons, which was a Conſequence of 


his finding the. particular Days when 
the Sun appeared to be in the Tropies 
and in ho <1 


15 Dividhn of the Year into 365 


Days, was undoubtedly brought by 


him from Egypt, as it- is univerſally 


allowed“ to have been an Egyptian 


Diſcovery prior to his Time, being 


nxſeribed to the ſecond Metcury, ſirnamed 


Triſmegiſtus, who is ſuppoſed ſ to have 


| lived about 50 Years after the Exodus, 


according to Euſebius, And Pliny 


-* Herodotus, lib..2. p. 48. Macrobii Saturn.1. | 
12. Strabo, lib. 17. p. 816. | 
+ Euſebius in Chronico. Syncelli Chronograph. 
p. dan, Marſhami Chronicon ad Geng: x. p. Rs 
: 8 . 8 78 del, 


— 
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tells us expreſsly, that the Diſcovery 
of this Length of the Year by the Ad- 
dition of the five Days and a Quarter 


to the 360, was made by obſerving. 


when tbe Shadowy returned to its Marks * 3 
which is a clear Proof that it was 
done by the Uſe of a Gnomon. And 
that the taking the Lengths of the 
Shadow, by way of Calculation, was an 
Idea familiar to Thales, appears from 
his firſt inventing the Method of de- 


termining the Height of the Pyramids 


* Deinde Solis Meatum eſſe partium trecen- 


tarum, ſed ar Ob/ervatio Umbrarum ejus redeat ad 


Notat, quinos annis dies adjici, ſuperque quar- 


tam partem diei. Pliny, lib. 2. cap. 8. It is 
proper to obſerye here, that the odd Quarter of 


a Day, though known to the Egyptians, was not 


added till under the Reign of the Emperor Au- 


guſtus, in the Year 25 before Chriſt. "© 


" BS: ar 


— —— — — 


rn 
l 


12 RISE AND PROGRESSC 
by their Shadow, at that exact Inſtant 
of Time in the Day when the Shadow 


N of a Man is found to be * to bis | 
_Hiright'* 


| It does not therefore ſeem to be an 
improbable Suppoſition, that this Me- 
thod of obſerving by the Gnomon was 
originally imported-from Egypt, where 

it was known long before this Dawn of 

the Greek Learning; for it has been the 
Opinion of ſeveral eminent Writers f, 
that their Pyramids and Obeliſks, which 


\ * Diogenes Laertius in Thalete, lib. 1. $ 27. X "3 
il + [demque inſinuant Obeliſci & Pyramides . 
| antiquiſſimæ, non ad Ornatum ſolum aut Pom- ; 
pam erectæ in Ægypto, / ſed etiam ad captandam 
ope Umbrarum Altitudinem Solis. Riccioli 
Almageſt. Tom. 1. Pref. ic. Cafini de VOri- 
gine & du Progres de PAſtronomie, p. 1 7 
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to common Travellers appeared to be 
Buildings merely of Ornament and 


Magnificence, ' were really Sun-dials 
upon a larger Scale, by which the Va- 
riation of the Length of the Shadow, 
in proportion to its Height, could be 
taken with a greater Degree of Accu- 
racy. And to confirm this Opinion, it 
was found upon Examination by M. 
de Chazelles“ in 1694, that the two 
Sides, both of the larger and ſmaller 
Pyramids, were placed exactly North 
and South, ſo as to be true meridian 
Lines even at this Day, and the other 
two Sides ſtood Eaſt and Weſt; which 
is a clear Proof that even in thoſe early 
Times in which they were built, they 


M. Fontenelle's Rows 0 de M. de Chazeltes, 
Yang te Memoues de I Academie pour 1710. 
Mot were 


r 
os. ö 
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were ſo contrived by the Egyptians to 


| ſtand in the direction of the four car- 
dinal Points of the Heavens for the 


Purpoſes: of their aſtronomical Obſer- 
vations. 


It is not my preſent Intention to re- 
giſter all the particular Diſcoveries of 
Aftronomy, but only to explain ſuch of 
them as are intimately connected with 
the Progreſs of Geography ; for their Ad- 


vances were ſo often made by the ſame 


Steps, that the one is not to be clearly 
underſtood without the other. | 


From the Days of Thales and his 


immediate Succeſſors, who flouriſhed 


in the Sixth Century before Chriſt, 
there ſeems to have been little done 
towarde 15 ſolid Im provement of Geo- 
$6: Far, 


Fl 


graphy for two hundred Yeats, till the 
Eſtabliſhment of the famous Aſtrono- 
mical School of Alexandria. For we 
have ſcarce any Fragments remaining 
of the School of Pythagoras; though 
at the ſame time it muſt be owned, 
that their having known the true 
Syſtem" of the World by placing the 
Sun in the Center, and giving the 
Earth both the diurnal and annual Re- 

volutions, axe Proofs that their Know- 
ledge of this muſt have been eſtabliſh- 
ed by clear and accurate Obſerva- 


rions,,, 24 Hot BEIGE 


There is, however, an aſtronomical 
Obſervation mentioned during this 
Period, and it is indeed the firſt Greek 
one that is on Record, and is preſerved 
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to us by Ptolemy *, which is that of 


Meton and Euctemon, who obſerved 
the Summer Solſtice at Athens, during 
the Archonſhip of Apſeudes, upon the 
21ſt of: the Egyptian Month Phame- 
noth, in the Morning, being the 27th 
of June, 432 Years before Chriſt. This 


Obſervation was made with a View of 


determining the Beginning of their 


Cycle of XIX Years, which commenced- | 
upon the New Moon of the 15th of 


July immediately ſucceeding (being 
exactly 18 Days after the Solſtice), and 
fell, according to Diodorus t, upon the 
13th of the Athenian Month Sciro- 
phorion. Fen bhi 


* Mathem. Syntax. lib. 3. cap. 2. p. 62. 
+ Diodorus Siculus, lib. 12. p. 305. 
This 
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This ſolſtitial Obſervation a have 
given Meton and Euctemon an Oppor- 
tunity of determining the Latitude of 
Athens at the ſame time, had they but 
known the ſimple Manner of drawing 
the Concluſion; for as the Length of the 
Shadow of the Gnomon was narrowly 
watched at the Criſis of the Solſtice, 
the Proportion of that to the Height of 
the Gnomon was eaſily known, by which 
the Angle of. the Sun's Altitude was 
given. And though the Sun's greateſt 
Declination was then very-inaccurately 
known, being by ſome ® ſuppoſed to be 
24e, and by others f 23? 51% which is 
only found at preſent to be 23˙ 28 10”, 
yet ſtill the Latitude of Athens might 

* Strabo ad finem, lib. 2. & Virruvius, lib. 9. 


cap. 8. & Meſfahala Arabs, lib. 2. PE I 
Indorum Obſervatione. 


t TO Math. Syntax, lib. 1. cap.11. p.18. 
i have 
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have been deduced within the Limita- 
tions of this Error ; making at the ſame 

time Allowances for the groſs Manner 
in which Altitudes. were determined 
without proper Inſtruments, and with- 
out the Solutions of Teigonometry, 
which appears to have been unknown. 
till the Age of Hipparchus, by whom 
it was * introduced er a CT Pk, 
N 1 J 8 2. b It 
4 a 3 a been firſt 
introduced hy Hipparchus, according to > Theon,ip 
his Commentary on, the Almageſt, lib. 1. cap. 3 
« 39+ where treating ypon the Buahtity of Rig 
inet in "a. Circle; and having premiſed that 
bas ſappoſed-ro be divided into 360 Parts, 


the Diameter into 120, and the Radius i into bo, | 


he adds the following Words : 


;- 250, 8 Method of fading the Right Lines (or 
% Chords) in a Circle, is demonſtrated by Hip- 


l in Twelve Books, and after him by Me- 


* as” 


* 


Or GEOGRAPHY,” ag 


It would ſeem that Timocharis and 


allo, who began to obſerve 295 
Tears 


'. © nelaus in Six Books. —It is a thing much to 
* be admired (continues, he) that this Man (viz; 
1% Hipparchus)- with ſo little Difficulty, and by 
1 a few, and thoſe eaſy Theorems, has made the 

«© Diſcovery of their Quantities ; and after this, 
« by certain, ſhort Lemmata, he demonſtrated 
2 ſew, and thoſe the moſt uſeful of the 


« Theorems, for obtaining the Qgantities of | 


« theſe Right Lines; and then conſequentially, 
by theſe very Theorerhs, he has demonſirated 


* the Method of inveſtigating. a Canon or 


„ Table, by which ws may not only And from 
„the Data, without any Inveſtigation, the 
„ Magüitades laid down, But likewiſe by a 
„linear — we may inveſtigate 
them; ſo that if any graphical Error ſhould 
be introduced in the Numbers given by the 


Canon, we may with great Readineſs reify | 


* un by means of the AN" 
OS” + oy Ptolemy 
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Years before Chriſt, were the firſt who 
introduced the Manner of determining 
| the 


Ptolemy, in his Almageſt, or Mathem. Syntax. 
lib, 1. cap. 9. has ſhewn us this Operation by 
finding the real Quantities of the Pentagons and | 
other regular Figures inſcribed in a Circle, and 
from thence deduces his Method of calculating a 
Table of Subtenſes or Chords, to every 30“ of 


dhe Circle, which he ſubjoins to this Chap- 


UT. — 
| But when they came to apply theſe to the Pur- 
poſes of Trigonometry, their Manner of Calcu- 
lation was very tedious by the Subrenſes of double 
Ates inſtead of Sin, which was an Aſter · Inven- 
tion of the Arabians, appearing firſt i in the Writ- 
ings of Albategni, and their Caſes were ſolved 
by a Compoſition of Ratios betwixt fix different 
| Magnitudes, from which it was intitled, The 
Canon of the fox Duantities, alluding to the three 
Sides and the three Angles contained in all 
| Triangles 
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ö the Poſitions of the Stars, according to 5 
their Longitudes and Latitudes, taken with 
reſpect 


Triangles whatever, both plain and ſpheri- 
cal ꝰ. | | | | 
In this embarraſſed State it continued till to- 
wards the Middle of the Tenth Century, when it 
was reduced by the Arabians to a clearer and 
more fimple Method. For beſides the Introduc- 
tion of Sines already mentioned, all the various 
Propoſitions were reduced to three plain Theo- 
rems by Geber ben Aphla, the Aſtronomer of 
Seville, and which are contained in his Preface 
to his Commentary on the Almageſt, which was 
publiſhed by Petreius of Norimberg in 1633. 


There were two Caſes in ſpherical Triangles, 
however, to which theſe three Theorems did not 


exiend ; which are, when tid three Sides rw + 


given, and the Angles required; or when the 
7 «.*- {2 -- "ng 


Mi — 


* Menclavs, lib. 3. Prop. 1. Ptolemy Almageſt, lib. 2, 
cap. 12. p. 18. & lib. 2. 5. 35. Montucla's Hiſtoire de Ma- 
thematiques, Tome 1. p. 358. 

| TO. 


| — ten Seconds to ten Seconds, r 


— e 2 
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reſpe& to the, Equator, This we know 


from Ptoleniy, who has preſerved many. 
of 


three Angles are given and the Sides are re- 


quired. And the Merit of the Solution of them 
was reſerved. for Regiomontanus in the Migdle 


of the Fifteenth Century. Trigonometryi is alſo 
indebted to bim, and his Maſter Purbachius, for 
having calculated a Table of Sines to every De- 
gree and Minute of the Quadrant. It was upon 
this. Occaſion, in 1464, that Regiomontanus is 
ſuppoſed to have introduced, for the firſt time, 
Decimal Arithmetic in his 7. rigonometrical Canons, 


in the Room of the Sexage/imal Paris which had. 


formerly been in uſe; and this he did, as Wallis 


ae, flenth and unobferved,” See Wallis's Pre- 
face to his Algebra, and alſo p. 31. Regiomon - 


tanus likewiſe introduced the Uſe and Applied - 
tion of Tangents z and near 100 Years after this, 
about 1560, Rheticus added to theſe the Uſe of 


” Secants in Trigonometry, and compoſed new 


Tables of Sines, Tangents, and Secants, calcu- 
lated not only for Degrees and Minutes, * 


| 1. 


- — 


* 
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of their Qbſervations in his Alma⸗ 
geſt *; one in particular is well known, 


The 8 Addition, 3 to this Branch 
of Mathematicks, was made by John Napier of 
Merchiſton, who introduced two new Theorems, 
which rendered the Solution of all the Caſes of 
ſpherical Triangles ſtill more eaſy and ſimple 
than they were before, by what are called zbe "gs 
C ircular Parts. 


Bot whatever Reputation he 1 claim from 
W his Invention of Logarithms in 
1614, is ſtill much greater and more extenſive, 


and has ſpread its Influence to every Branch of 


mathematical Science. Though it muſt be con, 
feſſed, that Trigonometry in particular received 
an infinite Advantage from it, by ſhortening the 
tedious Multiplication and Diviſion of natural 
Sines, which, beſides the Conſumption of ſo much 
Time, rendered the Calculations liable to fre- 
quent Errors. * : i 3 


* Prion Math, Syntax. ub. 7. 9944 #37 
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as it gave riſe to the famous Diſ- 
covery of the Preceſſion of the Equi- 
noxes j it was that of the Spica in 
Virgo, which Timocharis found to be 
ge Weſt from the autumnal equĩnoctial 
Point, and likewiſe that it was one 
Degree and two Fifths to the North of 
the Equator: Both of which were 
found to be different by Hipparchus; 
ſo that this bright Star had ſhifted its 
Place with regard to theſe two Pafti- 
culars in that Interval of Time elapſed 
betwixt theſe two Obſervations; for in 

one Caſe, he only found it to be 6» 
Weſt from the autumnal equinoctial 
Point; and in the other, that it was 

three Fifths of a Degree, or 36. to the _ 
North of the Equator ; but it was 
found, both by Timocharis and Hip- 


parchus, to Have remained-nearly at the 
5 Diſtance 
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Diſtance of two Degrees to the South 
of the Middle of the Zodiac or Eclip- 
tic. From which it naturally ap- 
peared reaſonable for Hipparchus to 
ſuppoſe that the fixed Stars had a ſlow | 
Motion round the Poles of the Zo- 
diac: * Yet, as Ptolemy * tells us, 
ce that though inclined. to this Qpi- 
* nion, yet Hipparchus ſays of him- 
be ſelf, © That be beſitated in bis own 
«© Mind upon the Deciſion of the Queſtion,. 
« becauſe the Obſervations of Timo- 
e charis were not to be confidently. 
ve depended upon, as being made in a 
* rough and groſs Manner; and that 


* Ptolemy Math. Syntax p. 168. Arabi Fiuur 
noble xai aur; no, a To aui rag Tnpyo rig % 
eps To Tijpoxapi ao. nu; nai rai ir xe; EATS 
Hlvag, pore Thy it ry paraty f Nappa drann *. 
vie mpis Hic alas rarah mln. | 
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t the Interval of Time (though of 150 
e Years and upwards) was not ſuffi- 
s cient for a clear and certain Com- 
« prehenſion of that Matter, 


There was likewiſe an additional 

| Reaſon for this Suſpenſion of Judg- 

ment in Hipparchus, which Ptolemy 
has preſerved in another Paſſage of his 
| Almageſt®, For he tells us, that 
Hipparchus had found the greateſt 
1 Diſtance of the Spica of Virgo from 
0 | the autumnal Equinox to be 6* 307 in 
[ the 32d Year of the Third Calippick 
period (viz. 146 before Chriſt) and | 


3 chat he found it to be only 5* 15% in 
| the 43d Year of the ſaid Period (viz. 
135 before Chriſt); and as he could | 


* 


* Mathem, Syntax. p. 61. _ 
* 
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not apprehend that this Star ſhould 
make a Motion of 10 15 in 11 Years, 
he concluded that this Difference aroſe 
from ſome Inequality in the apparent 
Motion of the Sun: For though this 
Variation puzzled him, yet, ſays Pto- 
lemy'*, He woas prompted, from bis Love 
of Truth, to conceal nothing which could 
tend in the leaſt Degree to carry am Per- 
ſons to @ Suſdicion upon bis Obſervations. * 
But by way of accounting for this, he 
was induced at one Time to ſuppoſe, 
that this Motion of the fixed Stars 


in varying their Diſtance from che. 
equinoctial Point, was confined to ſuch 


of them as were near the Zodiac, as if 


this Irregularity was occaſioned by 


* Beba sda N bees Sud Gwdrdliaty wt cena 
TO TW? ee nn Porappines le. 
„ the 
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the Sun, Moon, and Planets, which 
moved in this Path; and this Ptolemy 
calls. the firſt Hypotheſis of Hipparchus *. 
But this he afterwards relinquiſhed, 


when he found that the Stars in the x 


great Bear, and others which were at 
a conſiderable Diſtance from the Zo- 
diac, ſhifted their Places equally with 
thoſe in the Zodiac, both with regard 


to the Equator and the uin 


Colures. 


From theſe Particulars, however, it 


ſufficiently appears, that Timocharis 


and Ariſtillus are intitled to a Share of 


the Merit of Hipparchus, who is ſo 
i much celebrated for the Boldneſs of 


5 Ptolemy Mathem. syntax. p. 164. 
his 


9 &% $ ro 
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his Attempt in numbering the Stars, 
and ranging them all according to their 
Situations in the Heavens “. And it 
is likewiſe evident, that the Longi- 
tudes and Latitudes of the Stars were 
reckoned from the Equator both by 


Timocharis and Hipparchus; for it 


was only after the Preceſſion of the 
Equinoxes was fully eſtabliſhed by 
Ptolemy, that the Longitudes and 


Latitudes of the Scars were uniformly 


0 Hipparchus— auſus, rem etiam Deo impro- 


bam, annumerare poſteris Stellas, ac Sidera a4 


normam expangere, organis excogitatis per quæ Sin- 
gularum loca atque magnitudines fonarent ut fa- 
eile diſcernt poſſet ex eo, non modo an obirent, 
naſcerenturve, ſed. an omnino aligua_tranfirent 
mo werenturbe - cœlo in hæreditate cunctis relicto, 
| 6 quiſquam qui rationem eam caperet, inventus 
eſt, Plinii Nat, Hift. lib. 2, cap. 26. 

| C3» - referred 


- 
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- referred to the Ecliptic. It was then 

but an eaſy Tranſition of Thought 

in Hipparchus to aſſort and diſpoſe 

the different Parts of the Earth ac- 
cording to Latitude and Longitude, 
being only a new Application or 

Tranſpoſition of that Artifice which 

| was already ſo happily introduced in 

the Arrangement of the Conſtellations, 

® and therefore equally proper to be 
A adoptcd in tracing the Meridians and 

Parallels of the Eartz. 


or 


Strabo has preſerved the very Words. 
of Hipparchus, in which he explains 
his Ideas upon this Subject, being a 
Fragment extracted from a Treatiſe of 

his wrote againſt Eratoſthenes. 


« It 


— — 
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ce It is impoſſible, ſays he *, either Lg 
© for an illiterate Perſon, or a Man of 
Learning, to acquire the neceſſary. 
* Knowledge of Geography without. 
© an Attention to the Heavens, and. 
«© to the Obſervations - of Eclipſes. 
For whether Alexandria in Egypt is 
« more Northerly chan Babylon, or | 
* more Squtherly, or to what Diſtance 
« this amounts, cannot be determined 
es without conſidering them by their 3 
c Climates. In like manner, what _ 
« Places lie towards the Eaſt, or to» _ + 
* wards the Weſt; and whether more. 
te or leſs, no Perſon can know ac- 
« curately without comparing the 
« Eclipſes of the Sun and Moon.” 
Fhus far Hipparchus: þ. 


* $trabo, lib. 1. p.72. 
cc As 


rn 4” > —. 
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As the two Diſtinctions here pointed : 


out give us the clear Ideas of Latitude 
and Longitude, it is with great Juſtice 


that Hipparchus is univerſally allowed 
to have fixed the firſt ſolid Foundation 
of Geography by uniting it to Aſtro- 
nomy, and ſo rendering its Principles 


— 


ſelf-evident and invariable nA 


| Pliny F likewiſe confirms this, when, 
after mentioning Thales and Sulpicius 


Wen; > l 


 , ® See likewiſe what Strabo fays of Hippar= 
chus, lib. 2. P. 131, 2. Arlyfed vf, os dort 


noi, Tas v) er Toi darioig drpofcg xal 
ixaoo T1; de Tomo Tw ir Ty xa He Tiaflnpopiun 


1. 


T Utriuſque Sideris curſum in ſexeentos an- 
nos præcinuit Hipparchus, menſes gentium, 


dieſque & horas, ac fitus locorum & viſus popu- 
lorum complexus, ævo teſte, haud alio modo 
quam 


TrTaypirwry Niyw d Tor aro IH denn Hi Ts Coels 
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Gallus, who had both predited- 
Eclipſes, he adds, that Hipparchus had 
foretald the Revolution (of the Eclipſes) 
of the Sun and Moon for 600 Years; 


comprehending the Months, Days and 


Hours of different Nations,. andthe Situa- 
tion of Places. By which it would ſeem, 
that the Latitudes and Longitudes of 
theſe Places were particularly given. 


But the fulleſt and ſtrongeſt Autho- 
rity for appropriating this Invention to? 
Hipparchus, is that of Ptolemy in his: 
Geography, lib. 1. cap. 4. who ſays, 
« That Hipparchus was the only Au- 
« thor who had given be Elevations of 
« the North Pole of a few daun, in r. 


quàm Condiliorum Naturz particeps. Pliaii ; 
Nat, Fl, lib, 2. cap, 12. 


C5. * portion 


— 
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% portion to the great Number that 
et were to be delineated, and ſuch too, 
de ag lay under the fame Parallels. 
«© Some that came after Hipparchus 
had given thoſe of other Places that 
ite lay upon the fame Meridian, be- 
ec cauſe their moſt favourable Voyages 
« were commonly from North to- 
« South ; but that moſt, of the Di- 
© ſtances, and principally thoſe to-· 
« wards the Eaſt and Weſt, were laid 
e down in a ſtill groſſer Manner; 
e not from any Negligence of thoſe 
ho recorded them, but becauſe 
they had no ready Method of 
« bringing them to a mathematical 
« Exactneſs; and likewiſe, becauſe . 
e there were not many Eclipſes of the 
* Moon which had been obferved at 


a different Places at the ſame Inſtant 
« of 
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« of Time: For it is upon Record, 
« that an Eclipſe, which was obſerved 
« at Arbela at Five o'Clock, was 
e ſeen at Carthage only at Twe 
Clock ; from which it clearly ap» 
e« peared, what was the Diſtance of 
+ theſe two Places towards the Eaſt = 
« and Welt given in equinoctial 
20 SN 


It 3 2 little remarkable, 
that though Latitudes and Longitudes 
were in this Manner introduced and 
pointed out by Hipparchus, yet ſo little 
were they attended to till the Days of 
Ptolemy, that none of the intermediate 
Authors, ſuch as Strabo , Fitruvius,. 

- and: 
„ $trabo, lb. 2. P. 132. makes indeed aw 


4 for his not having done it, as if the 
| e 6 giving 
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and Pliny, who all of them entered into a 
minute Deſcription of the Geographical 
Situation of Places according to the 


Length and Shadows of the Gnomon, 
have ever given vs the leaſt Hint of 


the Latitude or Longitude of any one 
Place whatever in the Language of 
Degrees and Minutes. So common is 
it in Science to ſee the Seeds of great 
and uſeful Diſcoveries often lie dor- 
mant and neglected for many Fears, 
till there ariſes ſome Man of Abilities 


equal to the firſt Inventor, who ork 


-giving of theſe Obſervations. ( PE ITY determine 
&atitudes and Longitudes) was neither the Buſineſs 
of a Geographer nor a Politician, and that they 
were beſides full of Perplexity ; adding, that it 
was ſufficient for him to propound from Hip- 


parchus other Things that were more 9 
able and more ſimple. 


rates 


| 
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rates them, by an original Spirit of 
Diſcernment, from the Maſs of Matters. 
otherwiſe of ſmaller Importance, re- 
ſtores them to their true Point of 
Light, and often improves them 
beyond the Ideas with which they 
were repreſented in the firſt Concep/ 
tion. | 


When the true Principles of Geo- 
graphy were thus pointed out by this 
new Invention of Latitude and Longi- 
tude, it was no Wonder that Maps 
were from thence made. to. aſſume a 
new Form of Projection eſſentially 
different from thoſe in uſe prior to 
this Period. It was for this Purpoſe - 
that the Planiſphere, or the Delinea- 
tion of the Sphere in Plano, faid 


by - 


=, 
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| by Syneſius “ to have been introguced 
by Hipparchus, in order to preſerve the 
Samene/s of the Proportions in the Diver- 
fity of the Figure. It muſt be owned, 
however, that the previous Steps to 
this new Projection of the Sphere, had 
been in a great Meaſure made eaſy by 
Archimedes, when, he invented (at 
leaſt 5o Years and upwards before 
 Hipparchus) thoſe noble Theorems of 
his for meaſuring the Surface of 2 
Sphere and its different Segments; 
which were none of the leaſt important 
Diſcoveries of that great Geometri- 
_ Clan. | 


® Syneſius de dono Aftroladii, p. 310% Epan 

fende imiPaniag id TEUTITITE M is ir err: 

— Tageoare infare joy. Imvapx3;, KC 
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We find in Strabo “ an Alluſion to 
a ſpherical Projection in Plano, where 
the Meridians bended towards each 
other, ſo as to make the Figure of 2 


For the Maps that were on Record 
| before the Time of Hipparchus, were 
little more than - rude Outlines and 
ropographical Sketches of different 

Countries; excepting the ſingle Map 
of Eratoſthenes, which I ſhall explain 
more particularly, after having given 
a ſhort Account ef thoſe that went * 
fore it. 


The earlieſt were thoſe of Seſoſtris, 
mentioned by 5 in his Epiſtle 
1 Strabo. Gear. lib. 2. p- 117. WW | 


yt & dion wia rag ia fr eee They 
* 


pre- 
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prefixed to his Commentary on Diony- 


_ flus's Hep, who ſays, © that. this 
« Egyptian King, having traverſed 


great Part: of the Earth, recorded: 
& his March in Maps, and gave 
« Copies of his Maps not only to the 
be Egyptians, but to the Scythians,, 
* to their great Aſtoniſhment '“. . Pho 


The Jews. ſeem bp lube bad Sur- 


veyors among them ; and ſome have 
imagined from this, that they had 


made a Map of the Holy Land when 


they gave the different Portions to the 


Nine Tribes at Shilo, as mentioned in- 


Joſhua, Chap. xviii. ver. 4. 8. and 9. 
For they are there ſent to walk through: 


* 


Ka Ecowr pic d, Pac, 8 Aire ro rep 
ee 75, mats 76 db ein eifobo, ke. p. 6. 
Ed. H. Steph. | | 
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ihe Land, and to deſcribe it; and they 
are afterwards ſaid to have deſcribed it in 
Seven Parts in a Book. And Joſephus | 
tells us, that when "Joſhua ſent out 
People from the different Tribes to- 
meaſure the Land, he gave them as 
Companians Perſons well inſtructed in 
Geometry, who could not be miſtaken 
in the Truth from their Skill ®, 


He afterwards mentions, that the 
Men who were ſent, being Ten in 
Number, wudicailes t xa) TIANTE atv 
 Thv iv, going round and eftimating the 
| Lang, returned in the ſeventh Month- 
to Joſhua at Shilo. 


* Kat” &10pa; To; irpdpnovuire; Ti, xwpar Ae 
Kimya/ry, Tapads; avi Toa; yuppias iN porn; 
ous rng ser D e,, ia THY vi u. * 
ſephus, lib. v. e 1. 5 IL. 


From 
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F rom this, therefore, we may reaſon 
_ ably preſume, that a geometrical Sur- 
vey was then made of the Holy Land; 
though it does not fully determine 
whether their Menſuration was only 
taken down in Numbers, or regularly 
projected and digeſted into a Map. 


The firſt Grecian Map on record 
was that of Anaximander, mentioned 
dy Strabo, lib. 1. p. 7. It has been 
conjectured by ſome, that this was a 
general Map of the then known 
World, and is imagined to be the one 
referred to by Hipparchus under the 
Deſignation of the Ancient Map „which 
he in a few Particulars preferred to 
that of Eratoſthenes; and ſome con- 


* Strabo, lib. 2. 6 
3 
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jectured, that Anaximander, * by in- 
« venting a Sphere, and introducing 
© a Map, and a Meafure of the Cir- 
te cumference of the Sea and Land,” _ 
according to Diogenes Laertius, may 
be * ſuppoſed ſ to be one of the Ma- 
| thematians alluded to by Ariſtotle at 
the End of his Second Book De Cezlof, 
who made be Circumference of the Earth 
to be 400,000 Stadia, being the firſt 
® Kas yi xa dee n en 
Lib. 2. Fr, 
+ $nellius in kis Eratofthenes Ratavus; lib.fr. | 
5. 22. 


t Kat ww Malina Zoo Are ed 
rip Ty; TipiPigelag, dig Terlpuroia Afyavow iwnas - 
| prints 5akur. Ariſtoteles, vol. 1. p.472. Ed. 
Du Val. This however may be an Argument 
2gaint that Work- being wrote by Ariſtotle, ad 
| Eratoſthenes was generally allowed to have been 
due fit who attempted that Menſuration, 
| | groſs 
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eroſs Calculation that was atrempted 
to be given of that great Problem is 


Geography. | 


The Map of Ariſtagoras, Tyrant of 
Miletus, is likewiſe particularly, wor- 
thy of our Attention, becauſe it is ſo 

minutely deſcribed by Herodotus , 
und will give us ſome Idea of the 
Nature of the Maps in thoſe early 

Ages. He tells us, that Ariſtagoras 

ſhewed it to Cleomenes King of Spartaz 
with a View of inducing him to at- 
tack the King of Perſia even in hig. 

Palace at Suſa, in order to reſtore: the 

f Ionians to their ancient Freedom. 

It was traced upon Braſs or Copper, 

and contained the intermediate Coun- 


— 


* Herodotus, Lib. 5. p. 347 - 


tries 
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tries which were to be traverſed in 
that March. The Words of Hero- 
dotus * muſt not however be inter- 
preted too literally, as if it contained 
ce the. whole Circumference of the 
« Earth, the whole Sea or Ocean, 
« and all the Rivers.” For notwith- 
ſtanding the Pompouſneſs of the Ex- 
preſſion, it may fairly be concluded, 
from the State of Geography at that 
Time, that :the Sea meant only the 
Mediterranean, and therefore the Earth 
or Land, the Coaſts of that Sea, and more 
particularly the Leſſer Aſia extended 
towards the Middle of Perſia, and the 
Rivers were the Halys, the Euphrates, 
and the Tigris, which Herodotus men- 


i 
* E XaMxeor Tiara, is Tw tn; Sheds Tipiod0g 

ville, xai lahagoa' v Rage xa} lays) Wark 
| ; tions 
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tions as neceſſary to be croſſed in 
that Expedition. It contained one 
ſtraight Line, called the Royal High- 
way, ede 1 Bani, taking in all the 
Stations or Places of Encampment, 
which were called call, from Sardis 
to Suſa; ſo that it was an Itinerary, 
or what the Greeks diſtinguiſhed by 
the Title of d reypapn gad, There 
were 111 of theſe Stations in the 
whole Extent of this Line or Road, 

containing 13,500 Stadia, or 450 Pa- 
raſangæ, which being reduced to the 

Roman Mile, allowing Eight Stadia 
to each Mile, amounts to 1687 and 


* Strabo, Lib. 2. p.69. Xenophon has given 
uns the March of the younger Cyrus's Army 
_ through theſe very Fat, and their different 
| n Lib. 1. 


One- 


£ 


One-half Roman Miles; and as it 
was a March of Ninety Days, Hero- 
dotus tells us, that 130 Stadia were 
allowed for a Day's March, which 
brings it to Eighteen Roman Miles 
and Three-fourths for each Day, If 
we would accommodate this to the 
Engliſh Statute Mile, which contains 
5280 Feet, whereas the Roman' Mile 
conſiſted only of $5000 Feet, it will 
reduce a Day's March to Eighteen 
Engliſh Statute Miles and One-fixth 
of a Mile nearly, as the Roman Itine- 
rary Foot differed very little from the _ 
preſent Engliſh Foot, as appears from 
two Itinerary Diſtances which have 
been meaſured ; one is the Twenty- 
five Milesrom' Bologna to Modena, 
taken by Ricciolus ; and the other, 
the Twenty-one Miles betwixt Lon- 
don 


—— —ů— — 


don and Verulam, found by ſome 
Surveyors, quoted by Bernard, to 


contain 20.37 Miles, of 500 n | 


Feet to a Mile “. 


© Theſe ielnerary Mite of the Places 


of Encampment, were indiſpenſably 
neceſſary in all Armies. NE find 


Athenzus, in his Deipnoſoph. Lib. 10, 
_ P- 442. quotes Bæton as Author of a 
Work, intituled gabe rng Aefavdps 
wopeias, The Encampments of Alexander's 
March; and he likewiſe cites Amyntas, 
1 Tos balls. And Pliny , Lib. 6. 


Dr Murdoch's Enquiries and ConjeRures 
concerning Meaſures of Length prefixed to Buſ- 


ching's Geography, Vol. 1. p. 23. Bernardus 
de Menſuris Antiquis, p. 230, &c. 


+ Verim ut terrena demonſtratio intelliga- 
tur, Alexandri magni veſtigiis inſiſtamus, Diog- 
netus & Bæton ejus menſores ſcripſere, &c. 
Epiſtolæ quoque Regis ipſius conſentiunt. 

N 2 | Cap. 
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cap. 17. tells us, that Diognetus and 
Bœton were the Surveyors of his 
Marches; he then quotes the exact 
Number of Miles according to their 
Menſuration, ud afterwards confirms 
it by referring to the Letters of Alex- 
ander himſelf. , It likewiſe appears 
from- Scrabo *, that Alexander was 
very careful in perſonally examin- 
ing the Meaſures of his Surveyors f, a 

having 


. $trabo, lib. 2. p. 6g. 


+ There ia a Difficulty occurs with ORs 
to the Meaſures of theſe Surveyors of Alex- 
ander, becauſe Pliny has given the Diſtances 
of Places 28 delivered by them in be Romas 
Milk Paffuzm,. a Menſuration unknc- u to 
them, and not in the Greek Stadia. Dodwell 
had obſerved this with regard to the Voyages 
and Diſtances of Nearchus and Oneficritus, 
who were Alexander's Admirals; and he ſup- 


1 D poſes 
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having his Deſcriptions always from 
the molt, ſkilful in every Country. 
And the ſame Author acquaints, us, 


that a, Copy of this great Monarch's 
Survey was given by Xenocles his 


poſes that Pliny took the Reduction of Abele 


| Diſtances from Juba, who had abridged their 


Writings, as alluded to in Pliny, lib. 6. cap: 23. 
and therefore Joba; might perhaps have done 


| - the. ſame. to the Writings of Bœton and Diog- 


netus; though this is not quite conſiſtent with 
a Paſſage of his, lib. 6. cap. 17. where, after 
having given their Menſurations in Roman 


Miles, he adds, in quibuſdam Exemplaribus die | 


venſi | Namers- reperiuntur, as if he had been con- | 
ſulting different Manuſcripts: of: the original 
Writings. of | theſe: Authors. See Dodwell's: 


Diſſertatio de Nearcho in Hudſon's: Geogr. 
Minor, vol. 4. p. 132. | But as Pliay gives. like 


wiſe. the Meaſures. of Eratoſthenes and. other, 
Greek Writers. in Roman Miles, it is more: 
probable to ſuppoſe. they were Reductions made 


| by himſelf, _ Pliny, lib, 6. paſſim. 


Treaſurer 


OFT GEOGRAPHY. 5. 
Treaſurer to Patrocles the Geogra- 
pher; who,- as Pliny informs vs; was 
Admiral» of the Fleets of Seleucus' 
and Antioehus His Book on Geo- 
graphy is oſten quoted both by Strabo 
and Pliny; and it appears that this 
Author furniſhed: Eratoſthenes with 
the principal Materials and Autho- 
rities for conſtructing the oriental Part | 
of his Map of the then known World. 
For the Voyages of Patrocles under 
Seleveus upon the Caſpian Sea” and 4 
elſewhere, were a kind of Supplement © 
to thoſe Meaſurements given by Beton 
and Diognetus already mentioned, and 
by Nearchus and Onefictitus; the two 
Admirals who were employed under 
ener therefore Pliny quotes 


* Reliqua inde Seleuco Nicatori 0 ; | : 
fant. Pliny, lib. 6; cap. 17. : 
'þ 8 chem 
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them immediately after. It appears 
likewiſe from the ſame Paſſage, that 
MNMegaſthenes and Dionylius. were two 
Surveyors ſent into India by Ptolemy 
Philadelphus for the Purpoſes of Geo- 
graphy, and their Authority was ſome- 
times ſet in oppoſition to Patrocles by. 
Hipparchus, in his Criticiſm upon Era- 
toſthenes s Geography *. 


— 


I T have dwelt a little the longer upon 
. theſe different Surveys which took their 

Riſe from Alexander's Expedition and 

Conqueſts and thoſe of his immediate 
Sueceſſors, becauſe Geography began 
to aſſume a new Face and Form from 
this memorable Era, For Eratoſt- | 
henes, who is deſervedly conſidered 
as the great Father of Chronology, 


* Strabo, lib. 2. paſſim. | 
employed 
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employed his eminent Abilities and 
Learning with equal Succeſs to reduce 
Geography into a regular Syſtem, and 
laid its Foundation upon clear and ſolid 
Principles. | 

We wg" do him the. Juſtice to p 
allow, that it was he that firſt intro» 
duced into his Map: 4 'regwlar Parallel 
of Latitnde e. It was a geographical 
Outline traced over certain Places 
whoſe longeſt Day was obſerved to be 
exactly of the ſame Length. He begun 
it from the Straits of Gibraltar, and 
it thence paſſed through the Sicilian 
Sea, and near the ſouthern Extremities 
of Peloponneſus, and was continued 
through the Iſland of Rhodes and the 
Bay of Iſſus, and there entering Cilicia, 


- * Strabo, lib. 2. initio, p. 67. 
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and ſo croſſing the Euophrates and Ti- | 
gris, was extended to the Mountains 
of India. By means of this Line 
he endeavoured to rectiſy the Errors 
in the ancient geographical Map, ſup- 
poſed to be that of Anaximander. 
In drawing this Parallel, he was regu- 
lated by obſerving where the longeſt 
Day conſiſted of fourteen Hours and 
a Half, which Hipparchus afterwards 
determined to be the Latitude of 36° 
making by this a ſort of Tranſlation 
of i it into his own aſtronomical Lan: 


2 6 * 
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bi. * Prall aan Riedle was 
ever aſterwards conſidered with a De- 


gree of Preference like the Foundation 

_ Stone of all the ancient Maps ; for it 
was W through the Middle of the 
8 Mediter- 
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Mediterranean, whoſe Coaſts were in 
the Center of the principal Nations of 
Antiquity, and the Longitude of the 
then known World was often attempted 
to be meaſured in Stadia and Miles, 
according to the Extent of that Line, 
by many fucceeding Geographers. 
The runting of this Parallel was [o 
happy a Thought in Eratoſthenes, that 
it not only encouraged him to trace 
upon his Map other Parallels at cer- 
tain Intervals from his firſt, ſuch a8 one 
through Mexandria, another through 
Hene, and another Throngh Mrroe, but 
be undertook to trace at Right Angles 
to theſe a Meridian paſſing through 
pry and Alexandria down to Syene 
and Meroe. And as the Progreſs he 
thus made tended naturally to enlarge 
his. Ideas upon this Science, he at- 
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tempted a ſtill more arduous Taſk, 
which was to determine ibe Circumference 
of the Globe by an actual Meaſurement 
of a Segment of one of its great Cir- 
cles, making his. Computation upon 
the whole, by uniting certain accurate 
Obſervations made in the Heavens, | 
with a correſponding Diſtance care- 
fully ſurveyed and taken upon a Meri- 
dian * the Earth. 


G dong 

--1\, Segment of che Meridian which 

he fixed upon for this Purpoſe, was 
that between Alexandria and Syene “, 
| . © Cleomedes, Mb. 1. p. 53. Martian rtianus Ca- 
pella, lib. 6. p. 194, tells us, that it was mea- 
ſured by Ptolemy's Surveors,' per menſores Re- 
gios Ptolemzi, though he ſeems to have made 


a Miſtake in ſaying that the Diſtance was be. 
twixt Syene and Meroe, inſtead of betwixt Alex- 


andria and Syene. 


the 
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the Diſtance:of which was meaſured; 
and ſound to be :5000: Stadia, and 


the Angle of the Shadow upon 
the Scaphia or Sun- dial, which was 


obſerved at Alexandria, was equal to 
Syene there was no Shadow from the 
Gnomon at the Mid- day of the Sum- 
mer Solſtice; and that this might 
be more accurately taken, they dug 
a deep Well, which being perpen- 
dicular, was completely illuminated at 


the Bottom 'when 
tical v. Though 


the Sun was - ver- 
this even was not 


folly ſufficient to give the exact Line 
of the Tropic, becauſe the Sun was 
found to be vertical, or to caſt no 


* Pliny, lib, 2. cap. 73. and lib. 6. cap. 29. 
Servius ad Eelog. 3. V 
p. 817. | 
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Shadow at all for a circular' Space of 
300 Stadia, becauſe the Sun's Dia- 
meter being equal to 32 Minutes, vould 
therefore appear perpendicular at the 

ſame Inſtant of Time to an Extent of 
_ Ground cotreſponding to that Num- 

ber of Minutes; and therefore Ric- 
ciolus concludes, that this vertical Ob- 
ſervation muſt have extended 150 Sta- 

dia on each Side of Syene 7. 


The Subſtance of this Account is 
taken from Cleomedes, who ſeems to 
have extracted it literally from Era- 
| > original Work, intituled 
- Mrrpneus , and it is publiſhed as ſuch 
u ple, re yinodar, Moyo, int ct 
Tpaxoole; v Hf.. Cleomedes, lib. 1. P- 53 

1 Almageſt, vol. 1. lib, 3. Cap. 27- P. 163. 


t Fabricii Biblioth, Græc. vol. 2. p. 477. 
| | at 
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at the End of the Oxford Edition o 
Aratus in 1672, though under the 
Title of Merpoy Tas yig wmepepeperns, By. 
this Account Eratoſthenes made the 
Circumference of the Earth amount 
only to 250,000 Stadia, whereas a 
Cloud of original Authors have 
uniformly given the Numbers to be 
252,000. And to reconcile theſe two, 
Dr. Murdoch f has ingeniouſly ſup» 
poſed, that inſtead of 5% 42%, the Dif- 
ference of Latitude was 7 8.7”, which 


1 ks lib. 2. p. 132. Geminus apud 
Petav. Uranol. p. 51. Vitruvius, lib. 1. cap. 6. 
Macrobius, lib. 1. cap. 20. Pliny, lib. z. cap. 
108. Capella, lib. 6. e. 1. Cenſorinus de die 

natali, cap. 2. | 


I + Dr. Murdoch's Enquiries concerning Mea- 


ſures of Length, refed to Buſching” $ Geogr.. 
vol, 1. P · 27+ [ ; 
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was the 2 of the Circumſerence, 
which ac bring the Calculation to 
252,000 Stadia, and that Cleomedes 
neglected the ſmall fractional Part of 
the Denominator; but that the prin- 
cipal Miſtake was in meaſuring the 
Diftance, and finding it to be 5000 
Stadia. Indeed nothing is more com- 
mon than to find a Confuſion of Num- 
bers in the Diſtances given us by 
ancient Authors; for though theſe 
| 5000 Stadia are mentioned as the 

Diſtance betwixt Alexandria and Syene 
by fo many Authors, yet we know that 
Marinus and _— * did not allow 


. Ptolemy. Geogr, lib. 1. cap. 11. Ke} ru vd re 
e la- Nei ory iyu d Aννð,. xvxA®- Nef v FA 
ulaxooivs in Ty; iniPania; TG 7e aroapCarnw 
" radar, in Tal Ieh dH ce od pers 
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above 3600 Stadia to that'Diſtance; 
as the 0 12 amounted exactly to that 
Number upon the Proportion of 5300 | 
Stadia' to 2 Degree, which Ptolemy 
tells us, was agreeable 40. Menſurations 
that were allowed and actnomitdgad. 
The ſame Number of 5900 Stadia is 
ſaid to have been the . Diſtance ſup- 
poſed by Poſidonius betwixt. Rhodes 
and Alexandria “, where he had con- 
cluded that the Segment of the Me- 
ridian was the 48. Part of a great 
Circle from an Obſervation of the Star 
Canopus; whereas Strabo 1 tells us, 
that the Seamen. only allowed i to 


1 Cleomedes, lib. 1. p- 51. 


he + Strabo, lib. 1. pi 25. & & lib. 2 p. 123. 
pliny, lib. 5. cap. 31. Rhodus—diftat ab Alex- 
andria, ut Eratoſthenes, ccceixIx AE es 

Stadia, 5 2 
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be 'a Diſtance of 4000 Stadia, and 
that Eratoſthenes, by his gnomonical 
Obſervations, concluded ic to be only 
3750, In like manner Pliny * tells us 
that it was 5000 Stadia betwixt Syene 
and Meroe z but in another Paſſage t. 
after mentioning the various Meaſures 
of Eratoſthenes, Artemidorus and Se- 
boſus, who differed from each other, 
he adds, that the Diſputes: upon that 
- Head bad been lately determined by Sur- 
vchers ſent thither by Nero, who found 
it to meaſure 862 Miles; though from 
the intermediate Diſtance there ſpeci- 
fied, it appears that the eollected Num- 
bers give 874, and by multiplying 
each of theſe by 8, to increaſe them 


Lib. a. cap. 73- 1 
1 Pliny, lib. 6. cap. 29. 


to 
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to Stadia, will give in the — 
Stadis, and in the ſecond 6992, both 
of which differ very materially _ 
5000 Stadia. | 


The Inveſti gation of this Problem 


of the Circumference of the Earth, 
was eſſentially neceſſary for determin- 
ing the radical Principles of all Maps, 
and therefore the moſt eminent of 
the ancient aſtronomical Geographers 


made repeated Endeavours to obtain 


an Accuracy in this Calculation. Era- 
toſthenes, by making the Circum- 


ference as I have already mentioned 


to be 252, oo0 Stadia, allowed there- 
re 700 Stadia to a Degree; which, 
15 the Reduction of 8 Stadia to a Ro- 


— — — — —UG— 2 —— — 
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man Mile of 5000 Feet, amounted to 
87 4 + Roman * to each Dogros, | 


 -Hipparchus HON 2 5,000 Stadia 
to this Meaſure of Eratoſthenes, ac- 


cording to Pliny, lib. 2. cap. 108, 


though the Obſervation is not men- 


tioned from which this Concluſion is 


drawn, which it were to be wiſhed 
Pliny had done, as it increaſes the 
Error of Eratoſthenes. This Addi- 
tion however makes the Circumſe- | 
rence to conſiſt of 277,600 Stadia, 
which was an Allowance of 769 Sta- 


dia, ba 96 Roman Miles to each De- | 


gree * 


eee as Sew 


lib. 2. p. 113, & p. 132, as if Hipparchus admit- 
ted the Menſuration of Eratoſthenes, | 
pol- 
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Poſſidonius, in like manner, com- | 
puted the Circumference of the Earth - 
to be 240,000 Stadia, by multiplying 
5000 (the ſuppoſed Diſtance betwixt 
Rhodes and Alexandria) by 48, the 
segment of the Meridian according 
to his Obſervation betwixt theſe two 
Places; but Cleomedes, when he men- 
tions this Concluſion, he adds, if the 
Diſtance is 5000, but if not, in propor- 
tion to the Diftance ® : And as Eratoſ- 
thenes had made the Diſtance to be 
only 3750 Stadia, and Poflidonius reſt- 
ing his Concluſion upon the Deduc- 
tion from his aſtronomical Obſerva- 
tion of the Arch of the Meridian, it 
was natural for him to infer, that if 


1 


Cleomedes, lib. 1. p. 52. E dow & awe p 
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he admitted the Diſtance given by 
Eratoſthenes to be true, being taken 


upwards of 170 Vears before his Time, 


upon that Hypotheſis, the Circum- 
ference of the Earth would be only 
180,000 Stadia, as 3750 multiplied 
by 48 will produce that Number; and 


indeed Strabo tells us, that this very 


Calculation was approved of by Poſ- 
ſidonius. It is for this Reaſon chat 
he is quoted ꝶ as having had two Opi- 
nions upon the Quantity of the Cir- 


cumſerence of the Earth, and that he 


was therefore che firſt Geographer who 


| adnancexl * * wh wk 


1 


: 7 gvaba, 5. f. ne ip 
N Snell Eratoſthenes Batavus, lib, 1. cap. 16. 

P- 88. & Riccioli Geogr. lib. 5, cap. B. P. 144. 
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only 300 Stadia to a Degree, which 
was afterwards adopted by Marinus 
and Ptolemy . By the firſt Hypo- 
theſis, therefore, there would be 666 
Stadia, or 83 Roman Miles to a De- 
gree; and by the ſecond, 500. Stadia, 
or 624 Roman Miles. 


The Diſcoveries and Improvements 
of Eratoſthenes as a Geographer, have 
naturally led me to explain theſe vari- 
ous Menſurations and Calculations of 
the Circumference of the Earth, which 
indeed materially affected the Dimen- 
ſions of all the ancient Maps. Ic ji is 
proper however to obſetve, that his 
Map appears to have contained little 
more than the States of Greece, and 
the Dominions of the Succeſſors of 


* Ptolemy Geagr. lib. 1. cap. 11. 
_ | Alexander, 
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Alexander, digeſted from thoſe Sur- 
veys already mentioned. He had ſeen 


indeed, and has quoted, the Voyages 
of Pytheas into the great Atlantic 
Ocean, which gave him ſome faint 
Idea of the Weſtern Parts of Europe; 


but withal ſo imperfect, that they 
could not be realiſed into the Outline 
of a Chart, Strabo * tells us, that 
he was extremely ignorant. of Spain, 


Gaul, Germany and Britain, as well 
as of the Geti and Baſtarni; he was 


equally ignorant of Italy, the Coaſts 


of the Adriatic, of Pontus, and of all 
the Countries towards the North, And 
he mentions in another Paſſage, that 


Eratoſthenes had made the Diſtance 
from Epidamnus, or Dyrrachium, on 


. \$? 


e Strabo, lib. 2. p. 93. 


19bes | the 
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the Adriatick, to the Bay of Thermæ 
on the Ægean Sea, quite acroſs Epirus, 


to be only 900 Stadia, when it was 
really above 2000 Stadia; and in an- 


other Inſtance, he had enlarged the 
Diſtance from Carthage to Alex- 
andria to be 15,000 Stadia, whereas 


it amounted to no more than 9000 
Stadia “. 


This was therefore the State of Geo- | 
graphy, and the Nature of the Maps, 


prior to the Diſcoveries of Hippar- 


chus, who, like an abler Architect, 


introduced a new Plan of Building 


more certain in its Principles and 


more ſimple in its Conſtruction, and 


where they might employ without 


* Strabo, nb. 2. h . 
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waſte all the better Parts of the an- 

6 cient Materials. His Additions tended 

i to make a new and cloſer Union 
betwixt Aſtronomy and Geography, 

from which they derived mutual Ad- 

vantages, and widened' their Bottor 
for the Acceſſion of new Improve- 

ments. 


It appears that War has been gene- 
|  _ . rally the Occaſion of the moſt accu- 
| - rate Maps of different Countries, and 
* therefore Geography, about this ra, 
| began to make conſiderable Advances 
from the Progreſs of the Roman Arms. 
For that great People, as they were 
the Conquerors, ſo they became. the Sur- 
weyors of the World, In all the Pro- 
vinces bey. ee find that 
3 - of 6 Camps 
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Camps were every where conſtructed 
at proper Intervals, and Roads were 
raiſed with ſubſtantial. Materials fon 
an eaſy Communication between theſe 
different Places of Encampment; ſo 

chat Civilization and Surveying! were car- 
tied on according to Sytem through the 
Extent of that large Empire. Every 
new War produced a new Survey and: 
Itinerary! of the Countries where the 
Scenes of Action paſſed ; ſo that the 
Materials of Geography were accumu- 
lated by every additional Conqueſt. 
Polybius „ when he tells us, that, at 
the Beginning of abe ſecond Punic Mar, 
Hannibal was preparing his Expedi- 
tion againſt . by eroſſing from 


„ Polybii-Hiftoria; libs 3. ps 193: W 
* Paris xwogs 
Africa 
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Africa into Spain, and . ſo. through 
Gaul into Italy, he ſays, that all theſe 
Places were | meaſured or ſurveyed with 
| the utmoſt Care by the Romans. 
Without entering into the minuter 
Execution of the Surveys of -patti-; 


cular Provinces with which every Ro- 


man General was regularly furniſhed 
before his March, and which Vegetius 
has well deſcribed *, I ſhall only add 

| a rematk- 


* Primum itineraria omnia regionum, in qui- 
bus bellum geritur, pleniſſimè debere habere per. 
ſeripta: ita ut locorum intervalla non ſolum 
paſſuum numero, fed etiam viarum qualitates 

» perdiſcat: compendia, diverticula montes, flu- 
mina, ad fidem deſcripta, confideret: uſque eo, 
ut ſolertiores duces itinera provinciarum, in qui- 
bus neceſſitas geritur, non tantum adnctata, fed 
etiam ia, habuiſſe firmentur, ut non ſolum 
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z remarkable Fact preſerved to us by 


Ethicus in the Preface to his Coſmo- 


graphia, We are there informed, 
that Julius Cæſar ordered a general 
Survey to be made of the whole Roman 

Empire by a Decree of the Senate ; 
the Surveyors are ſaid to have been 
Men of great Wiſdom, and inſtructed 


in every Branch of Philoſophy, The 


three Surveyors were Zenodoxus, 


Theodotus, and Polyclitus, and were 
each of them appointed to ſurvey a 


different Diviſion of the Empire, It 
began in the Conſulſhip of Julius 
Czſar and Marc Antony (before 
Chriſt 44), and continued for 25 Years 


one Month and ten Days, to the Con- 


confilia mentis, verum adſpectu oculorum, viam - 


profecturis, eligerent. Vegetius De Re Mili- 
tart, lib, 3. cap. 6. * | 
130 * ſulſhip 
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— 


- ſulſhip of Sentius Saturninus and Lu- 
cretius Cinna (before Chriſt 19). The 
Eaſtern Part of the Empire was af- 

ſigned to Zenodoxus, who finiſhed it 

in 14 Years five Months and nine 
Days, being in the Conſulſhip of 
Auguſtus IV. and Craſſus (before 
Chriſt 30). The Northern Part was 
completed by Theodotus in 20 Years 
eight Months and ten Days, in the 
 Conſulſhip of Auguſtus X. (and Flac- 
eus) (before Chriſt 24). And the 

Southern Part was finiſhed by Poly- 
clitus in 25 Years one Month and ten 

1 Days“. ; 
. | As 


— 
_— 


n 


| n Itaque Julius Cæſar, biſſextilis rationis In- 
ventor, divinis humaniſque rebus ſingulariter 
inſtructus, cum conſulatus ſui faſces erigeret, 
ex Senatus-conſulto cenſuit omnem orbem jam 

| Romani 
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As the different Spaces of Time 
taken up in each Survey are regiſtered 


Romani nominis admetiri per prudentiflimos 
viros & omni Philoſophiz munere decoratos. 
Ergo a Julio Cæſare & M. Antonio Coſſ. orbis 
terrarum metiri czpit, id eſt, a conſulatu ſupra - 
ſcripti uſque ad conſulatum Auguſti tertium 
(lege quartum) & Craſſi, annis xxi. (lege xiv.) 
menſibus v. diebus ix. Zenodoxo omnis oriens 
dimenſus eſt, ſicut inferius demonſtratur. A 
Conſulatu item Julii Cæſaris & M. Antoni 
uſque in Conſulatum Auguſti decimum, annis 
xxix. (lege xx.) menſibus viii. diebus x. a Theo- 
doto ſeptentrionalis pars dimenſa eſt, ut eviden- 
ter oſtenditur. A Conſulatu fimiliter Juli 
Cæſaris uſque 1 in Conſulatum Saturni & Cinnz 
a Polyclito meridiana pars dimenſa eft, annis 
xxxii. (lege xxv.) menſe i, diebus x. ſicut defi- 
nita monſtratur, Ac fic omnis orbis terre 
intra annos xxxii. (lege xxv.) a dimenſoribus 
peragratus eſt, & de omni ejus continentia 
perlatum eſt ad Senatum. Ethici Coſmogra- 


phia, p. 107. Ed. H. Stephani, 1577. 
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according to the Conſulſhips, I have 
corrected the Numbers in the Manner 
done by Weſſelingus in his Preface to 
the Itinerary of Antoninus, which in- 
deed 1s ſo directly pointed out by the 
Faſti Conſulares, that there can be no 
Doubt of the true Reading. The only 
Difficuty with regard to the Authen- 
ticity of the Fact, ariſes from the 
Silence of Pliny, who has made no 
Mention of theſe three Surveyors, and 
of the important Taſk they had exe- 
cuted, which one ſhould have ex- 
pected in a Roman Author who other- 
wiſe ſo minutely mentions the Di- 
ſtances taken by the Surveyors of 
Alexander upon a leſs intereſting 
Tract of Country. But perhaps we 
ought to ſuppoſe that this was 7he 


general Survey aſcribed to Marcus Vip- 
ſanius 
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fanius Agrippa, who was Prime Mi- 
niſter and Son-in-law to Auguſtus, 
and which is ſo often quoted by Pliny, 
as a Menſuration of great Authority ; 
and as this was a Buſineſs too large 
to be executed by him in Perſon, 
it is not unlikely that it was performed 
by three ſuch Surveyors under his 
Countenance and Protection; and in- 
deed the Period of Time ſeems to 
point out and confirm this Hypo- 
theſis: For this Survey was begun 
in the Year 44 before Chriſt, in which 
Julius Cæſar was killed in the Senate 
Houſe; and as his Power was ſoon 
after devolved upon Auguſtus, there- 
fore the Execution of this Survey, 
as one of the Plans of his Uncle Julius 
Cæſar, was in a manner bequeathed 
to the Nephew, and muſt have be- 
= 2-4 come 


78 RISE AND PROGRESS 

come a proper Obje& of the Atten- 
tion of his Miniſters, It was finiſhed 
likewiſe in the Year 19 before Chriſt, 
when Agrippa was in the Plenitude 
of his miniſterial Power, and juſt five 


"Years before his Death. 


The Roman Itineraries that are ſtill 
extant, ſhow evidently with what Ac» 
curacy their Surveys were made in 
every Province; and Pliny has filled 
the Third, Fourth, and Fifth Books 
of his Natural Hiſtory with the Geo- 
graphical Diſtances that were thus 
meaſured, We have likewiſe one 


ancient Set of Maps ftill preſerved 


to us, known by the Name of the 


Peutingerian Tables, publiſhed by Wel- 


fer and Bertius, which give us a 
ſufficient Specimen of what Vegetius 
calls 
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calls the Tinera Pia, for the clearer 
Direction of the March of. their 
Armies. | 


* 


The Roman Empire had been en- 
larged to its greateſt Extent, and all 
its Provinces well known and ſur- 
veyed, when Ptolemy, in the Days 
of Antoninus Pius, about 3 150 Years - 
after Chriſt, compoſed his Syſtem of 
Geography, which has been happily 
preſerved to us amidſt the general 
Wreck that conſumed ſo many other 
Books of Science. The Materials 
then extant, and in his Poſſeſſion, 
for the completing of that great 
Work, conſiſted of various Particu- 
lars, ſome of greater and others of 
a leſs Degree of Authenticity. The 
Principal were the Proportions of the 
4 Gnomon 


— 


— 
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Gnomon to its Shadow, taken by diffe- 
rent Aſtronomers at the Times of 
the Equinoxes and Solſtices; Calcula- 
tions founded upon the Length of 


the longeſt Days; the Meaſures or 


computed Diſtances of the principal 
Roads contained in their Surveys and 
Itineraries, and the various Reports 
of Travellers and Navigators, who often 
determined the Intervals of Places 
by Hearſay and Gueſs-work. All 
of theſe were to be compared to- 
gether, and digeſted into one uniform 
Body or Syſtem, and after this were 
converted and tranſlated by him into 
a new mathematical Language, ex- 
preſſing their different Degrees and 


Minutes of Latitude and Longitude, 
according to the Invention of Hip- 


parchus, but which Ptolemy had the 
| Merit 
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Merit of carrying into full Practice 
and Execution, after it had been ne- 
glected for upwards of 250 Tears. 


For I believe no Author has ever 
ſuppoſed that Ptolemy had in his Poſ- 


ſeſſion real aſtronomical Obſervations. 
_ ſufficient to determine all the” Longi- 
tudes and Latitudes he has given 3 
ſo that we muſt always remember, that 
their degree of Accuracy depended 
upon the Veracity of the Fact or Sug- 
geſtion communicated to him, from 
which they were afterwards deduced.. 
_  Agreeable to this Idea, we find that 
Regiomontanus, in his Commentary 
upon Ptolemy's Geography, quoted 
by Geſner, though never publiſhed, 
endeavoured to explain an Inſtru- 
ment called Meteoreſcopium, by which 
| E 5 he 
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he ſuppoſes Ptolemy reduced and 
brought forth the Numbers of his 
Geography * | 


Me muſt not therefore be aſtoniſhed 
at the Multitude of Errors to be found 
there, when his original Materials 
were ſo imperfe&t for executing ſo 
large a Work as the fixing the Lon- 

gitudes and-Latitudes of all the Places, 
_ (Coaſts, Bays and Rivers of the then 
known World; an Undertaking which, 
even in our Days, has not hitherto been 


# Cammentaria in Coſmographiam Ptolemgi, 
ubi exponitur.fabrica uſuſque Inſtrumenti Meteo- 
roſcopii, quo Ptolemzys ipſe univerſos ferme 
numeros- totius operis ſui elicuit: falſo enim 
quiſpiam crediderit, tot longitudinum latitudi- 
numque numeros per ſupernorum obſervationes 
Innotuid. Geſneri Bibliotheca, p. 439. 


brought 


4. 
os LL 


fn as 
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brought to any ſufficient Degree of 
Accuracy. 


It was almoſt impoſſible for him 
not to have committed many Miſtakes: 
in the Places beyond the Extremities 
of the Roman Empire, which were 
indeed out of the Range both of 
Aſtronomers and Surveyors.. So that 
thoſe learned Writers who have ſo 


' ſharply criticiſed ſome few of his. 


Errors in theſe Particulars, have not 
treated him with that Candour which: 


a Work of this Nature deſerved. For 


his Miſtakes aroſe from the Ignorance 


of the Age in which he lived, which: 


could give him no better Information, 


and were not properly the perſonal 
Ignorance of the Author. And this 
is a Remark. which ought to have its 

14«öÜRo ; 
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due Weight in reſtraining the Wanton=- 
neſs of Criticiſm in a thouſand In- 
ſtances. Ricciolus, Cellarius, Paul Me- 
rula, and Salmaſius, have all of them 
committed this Miſtake in their Cen- 
ſares of his Geography, as if they 
were diſappointed in not ſeeing this 
Science in its full Maturity in the 
Writings of Ptolemy? at a Time when 
it was evidently but juſt beginning. 
to advance beyond the Verge of its 
.earlieſt Infancy. They might with 
equal Juſtice condemn the modern 


* Ricciolſi Geogr. Præf.  Cellarii Notitia 
Orbis Antiqui Pref. Paul Merula in Præf. 
Geogr. Salmaſius in Solinum, p. 1186. etiam 
Gherardus Mercator in Præf. Ptolemæi Geogr. 
Philip Cluverius in Geographia. Velſerus in 
Rerum Auguſtanarum Libris, See Fabricii 
Rüblioth. Græc. vol. 3. p. 414. 


Geographers: 
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Geographers for giving no better Ac- 
count of Nova Zembla, or New. Hol- 
land, or of thoſe Continents and Iſlands 
that lie on the-Northern or Southern 
Extremities . of the Great- Sauth Sea. 
towards the two Poles. | 

If the Obſervations from which. 
Ptolemy compiled his- Geography had 
been as faithful and accurate as the 
Principles upon which it was digeſted 
were certain; then this Science would 
have advanced much ſooner towards 


its full Maturity. But when Premiſes - 


are admitted- to be true, which are 
either doubtful or falſe, then the Con- 
eluſions drawn from them muſt always 
be - erroneous. Now the principal 
Miſtakes in Ptolemy took their Riſe 
from certain aſtronomical Obſervations 

. and 
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and Surveys which were ſuppoſed to 
have been made with Accuracy in an 
Age prior even to Ptolemy himſelf; 
and as that great Author received 
and adopted them as genuine, having 
none more authentick by which their 
Accuracy might have been tried, and 
having · other wiſe no reaſon to ſuſpe& 
them; ſo ſucceeding Geographers, for 
want of better Information, were 
induced to copy and inſert them in 
their Maps,. as being, in their Opi- 
nion, of acknowledged and undoubted 
Authority. And thus Error, when 
it has once aſſumed the counterfeit 
Stamp of Truth by the haſty and 

unguarded Conceſſion of ſome emi- 
nent Writer, often preſerves its Cur- 
rency during an amazing Length of 
Time. For. theſe capital Miſtakes: 
| kept 


kept their Place in all Maps whatever, 
by a Sort of unqueſtioned Preſcription, 
down even: to- the * of the 
preſent Century, 


| Neither were theſe Errors ſuch as 
were introduced in the more diſtant 
Extremities of his Maps,. which are 
generally leſs viſited and more uncer- 
_ tain; but they were in the very Cen- 
ter of that Part of the World which 
was the beſt known to the ancient 
Greeks and Romans. For whoever 
is the leaſt converſant in their Hiſtory, 
muſt know that the Coaſts of the 
Mediterranean were the claſſic Ground. 
of all Antiquity; War and Commerce 
occaſioned its being inceſſantly tra- 
verſed by the Ships of all the con- 
tiguous Nations; ſeveral great Em- 

pires 


/ 


* 
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pires had their Capitals upon its. 
Shores, or at a few Miles Diſtance; 
and almoſt all the ancient practical. 
Aſtronomers made their Obſervations. 


in its Neighbourhood. 


I ſhall mention at preſent only three 
Inſtances of thoſe Errors, the Con- 
ſequences. of which I ſhall explain afe. 
terwards at greater length. 


The ff is that of B- 


Zantium, which, according to 


Prolemy, is in the Latitude 


of — — 42 5 * 


But by the beſt modern 


Obſervations is only. — 41 17 


7 — — — —ĩj— 


Error in Ptolemy is. -= 2 4. 
equal 


*. In all the. Editions of Ptolemy they by 


Miſtake make it 43 6 in the Latin Column, 


; when 2 


_ 
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equal to 124 geographical Miles, or 


allowing 69 Engliſh meaſured Miles 
to a Degree, it will amount to 142 


meaſured Miles. This Miſtake in 


Ptolemy was occaſioned by the follow- 
ing Paſſage in Strabo, lib. 2. p. 134- 
Es di Tois ip To BuCavliov, y pryien nee 
Ap tw ionrpiry dex, 6, Telapls, 0 dt 
Y Veoyuew Tapes THI oxicy AGyor xa bv Th Vapor 
rporñ̃ oy Ta ixaloy ke Wpos TETTHpaAxOVIG 
dio, H wipnle 


e That at Byzantium the longeſt 
« Day was fifteen equinoQtial Hours 


te and a Quarter, and that the Pro- 


ce portion of the Gnomon to its Sha- 
cc dow at the Summer Solſtice was 
“ as 120 to 42 wanting one Fifth, ar 
<« in other Figures as 120 to 413.” 


when the Greek Figures are wys . which are 
4313 =43* 5. | 


| Strabo 


—äẽ̃ — eo Ae nan ne 
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Strabo “ has mentioned in four 
other Paſſages of his Geography, that 
the fame Proportion as at Byzantium 
was found at Marſeilles by Pytheas, 
and was taken notice of as ſuch both 
by Eratoſthenes and Hipparchus. | 


As the Trigonometry made uſe of 
by Ptolemy was leſs accurate than at 
preſent, he had therefore determined, 
from the above Particulars in a groſſer 
Manner, the Latitudes of Byzantium 
and Marſeilles to be 43 5"; whereas 
by a more accurate Trigonometry, 
according to the Length of the longeſt 
'Day of fifteen Hours and a Quarter, 
without correcting it from Refraction 


* Strabo, lib., 1. p. 63. lib. z. p. 71. p. 106. 
& p. 115. 


and 
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and Parallax, and ſuppoſing, with Pto- 
lemy, that the Sun's Declination at 
that time was 23* 51 20”, his Con- 
eluſion ought to have been that the 
Latitude was 43 1' 24”; and if that 
was calculated by the ſecond Method 
of the Proportion of the Gnomon to 
the Shadow of 120 to 414, and admit- 
ting the ſame Declination, it would 


be 4 3 38”. From both of which 
it clearly appears, that Ptolemy was in 
this Particular miſled by Hipparchus, 
who is mentioned by Strabo as having 
viſited Byzantium, and made this very 
Obſervation in Perſon *. It is the 
more ſurpriſing how this accurate A 
ſtronomer ſhould have made ſo groſs 


® Os +yap Adyoer iipuxe vd i Maooania vH. pb 
715 oe, Tov ti 2 Irrap ys. xxa Tow i 
xa po- iufen bs Tw Bygailię Onowe Strabo, lib. 1. P. 63. | 
| a Miſtake, 
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a Miſtake, when ve recollect the 
Character given him by Ptolemy, 
Irra xn avdpi Pinonovy Ti dd, x9 PA- 
Aides, 4 Lover of Labour and a Lover 
of Truth*, and in another Paſſage 
he diſtinguiſhes him by the Epi» 
thet of nean, a Lover f Truth 
in the ſuperlative Degree f; which he 
was well juſtified in giving him, from 
a Number. of Inſtances of his great 
| Veracity and Candour which he has 

adduced in the Courſe of that Work. 


The Latitude of Marſeilles, which 
was ſuppoſed to be under the ſame 


Parallel with Byzantium, was not how- 

ever ſo much miſtaken, as by the 

beſt modern Obſervations it is found 

to be 43* 17'45”. And as in the 
* Ptolemy, Almag. p. 5g. | 
+ Almag. p. 210. 


above 
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above Calculation there is a Doubt“ 
whether the Sun's Semidiameter was 
ſubtracted from the Altitude, as the 
Line which bounded the Shadow muſt 
have come from the upper Limb of 
the Sun, therefore we muſt add 15 47”, 
the Sun's Semidiameter at the Sum- 
mer Solſtice, to 43* 3* 38”, which will 

make the Latitude of Marſeilles to 
be 43? 19“ 25”, which is only a Diffe- 
rence of 1 40%, from the lateſt. that 
has been found by the beſt Inſtruments 
of Obſervation. 


If we ſhould invert this Calcula- 
tion, we ſhall find what was the Sun's 
greateſt Declination in the Days of 
Pytheas, about 300 Years before the 
Chriſtian Era, by admitting the La- 
titude of Marſeilles to be 43 17“ 


* Gaſſendi Opera, Tom. 4. p. 527. 
| 45” 


2 
| | 
* 


'The Diminution of the 
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45”, and the Sun's greateſt Altitude 
according to the Proportion of 120 to 
145, to be — — 70* 47 2 150 
Subtracting the Sun's 


Semidiameter at the 
Summer Solſtice — 15 47” 


The Sun's Altitude 


Pl 499 


' corrected — 70? gl 55”- 
The Sun's Zenith Di- | 


ſtance — 20" 230." 4,406" 
Which being deducted 


from the Latitude 432 x7 47” 
Gives the Sun's greateſt | 
Declination .in the 
Days of Pytheas — 23* 49 40” 15 


The mean Obliquity of 


the Ecliptic, or greateſt 
Declination at preſent 
in the Beginning of 


the Year 1768 — 29* 28” 10” 


MR 


Declination in 2068 : 
Years is therefore — 21 30” 1 * 


which is nearly at the Rate of 62 23 every - 
hundred Years. 


But 


4 
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But if we ſhould determine the Rate of 
this Diminution from a more accurate Ob- 
ſervation made by Albategnt about the Year 
880, when he found the Obliquity of the 
Ecliptic to be 23” 35, to which if 40” is 
added for the Refraction after deducting the 
Parallax *, neither of which were at that 
Time attended to or known, then the Ob- 
liquity of the Ecliptic in his Time will 
ſtad— — — 23% 35 40 
The mean Obliquity at pre- FE 

ſent — — — 23% 28 10” 


The Diminution in 888 
Years, being from 880 to 
1768 — — 7 30 


which is nearly at the Rate of 50 in every 


100 Years, or half a Second each Year. 


The mentioning this Obſervation 
of Pytheas at Marſeilles, makes it 
neceſſary to explain here a little more 


0 MI. de la Lande's Aſtronomie, 5 2179. 
Ps 1027. 6 


— 


fully 
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fully this Queſtion of the Variation of 
the Sun's Declination, which was a Sub- 
je&t much controverted by ſome of the 
greateſt Aſtronomers of the laſt two 
Centuries, as well-as at the Begin- 


ning of the preſent. And it is an 


additional Reaſon for entering more 
particularly into this Detail, becauſe 
all Obſervations of Latitude in diffe- 
rent Ages taken from the Sun's Alti- 
tude, require to be illuſtrated by a 


previous Knowledge of the State of 


this Queſtion, 


I ſhall therefore firſt give a View of 
the Obſervations made by Aſtrono- 
mers in different Ages of. the Sun's 
greateſt Declination, as they are col- 


lected by Ricciolus in his Almageſt, 


Vol. 1. p. 162, and I ſhall add the 
22 Continuation 
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Continuation of it from M. De la Lander 
Aſtronomit, p. 1028, down to the pre- 
ſent Year. 


ASTRONOMERS. 


| Al c. b. l 8, 
Pytheas of Marſcilles, as 
above — — | yoo 23 49 42 5” 
Ariſtarchds of Sambs, in | bt, 
the Foth Year of the 
iſt Calippie Period 280 24 0 © 
The Indians quoted by 
Meſſahala, cap. 1. 
part 2. Aftrolabii — 24 0 0 
Eratoſthenes of Cyrene 230 23 51 20 
Hipparchus of Rhodes 140 23 51 20 
Aft. C 
Ptolemy of Peluſium, 
Almageſt. lib. 1. p. 17 
& 18. — 140 23 51 20 
Almamon, Caliph of the N 
Saracens, according to 2 
Alfraganus == 830 23.35 0 
Albategni of Aracta De 
Scient. Stell. cap. 4. 


p. 14+ Ed. 1645. — 880 23 33 © 
| F 


»» 
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ASTRONOMERS. 


7 v. of C. | D. M. 8. 
Arzachel of Toledo — 1070 


Almzon the Son of Al- 
manſor the Arabian 
Thebit Ben Corah '— 

according to others 
Prophatius the Jew — 
Purbachius and Regio- 
montanus— 
but by their Obſer- 
vations being cor- 
refed , '— | — 
Petrus Nonius — 
Dominicus Maria — 
Jo. Vernerus — 
Nicolaus Copernicus 
but being corrected by 
Ricciolus — 
Petrus Apianus — 
Orontius Finzus — 
Egnatius Nantes, — | 
but being corrected 
Aſtronomers under the 
Landgrave of Heſſe 
Caſſel— — 


1210 


1300 


14 


23 34 0 


1140 23 33 30 
1237155 33 30 


23 32 0 


23 28 9 


23 30 © 
23 30 © 
23 29 © 
23. 28 30 
23 28 24 


23 30 47 


23 30 0 
23 30 0 
23 29 0 
23 30 30 


23 31 0 
Jo. Homelius 


OF GEOGRAPHY. 90 


ASTRONOMERS. 


Y, of C. 


To. Homelius at Leiplick 1570 
Tycho Brine  — - 1586 
but from ſome other of his { 1586 


ſele& Obſervations with } 1587 
the Corrections of Ric-J 1589 
ciolus 1593 
N. B. Tycho was the firſt 
Aſtronomer who made Al- 
lowances for the Errors in 
Obſervation from Refrac- 
tion. 


Philip Lanſberg — 1589 


but corrected by Riccio- 


lus — — — 


_ Clavius, Scheinerus & Gali- 


leo — — — r600 


Vendelifus according to his 


own Parallax — 1620 
but according to that of 
Ricciolus — 
Peter Gaſſendi » ——— 1630 
| Ricciolus ——— 1643 
Bullialdu n 15645 
Fa 


D. M. 8. 
23 29 30% 
23 31 30 
23 30 36 
23 29 30. 
23 39 45 
23 30 0 


23 30 10 
23 29 30 


23 50D. 


23 30 15 


23 30 30 


23 31 © 
23 30 © | 
23 32 DO 

Callini 


, 
! 
1 
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AST RON OM ERS. 


V. of C. D. M. 8. 


Caſſini by the Gnomon in 
the Church of St. Petro- 
nius at Bologna — 

M. Richer at Cayenne, ac- 
cording to Caſſini — 

Mr. Flamſtead — 

M. Bianchini1i 

M. Horrebow — 

M. De Louville. Memoires 
de l' Academie 1714, p. 88. 


The ſame from Obſervations 
at Marſeilles. Memoires 


de l' Academie, 1716, 


„„ 


M. De la Condamine at 


Quito — — 


Dr. Bradley and M. De la 


Caille— — 


Mr. Maſcelyne, January iſt 


1655 


1672 
1689 


1703 
1709 


1714 


1716 
1736 


1750 


1768 


23 29 ©. 
23 28 54 
23 28 56 


23 28 35 
23 28 47 


23 28 41 


23 28 24 
23 28 24 


23 28 19 
23 28 10 


From the Uniformity of the above 
Table it is evident, after making all 
reaſonable 
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reaſonable Allowances for the Coarſe- 
neſs of the Inſtruments of the earlier 
Aſtronomers, that we cannot deny 
the Diminution- of the Obliquity of 
the Ecliptie, without doing Violence 
to the Obſervations of all. the paſt 
Ages 


And yet this Poſition in Aſtronomy 
hath had a various FluQuation: of 
Opinion concerning it, having been 
adopted by fome great Aſtronomers, . 
and afterwards rejected and exploded. 
by others of equal Abilities and Re- 
putation, till at laſt, Time, which is 
the great Touchſtone of Truth, by 
the Aſſiſtance of better Inſtruments: 
of Obſervation, has at laſt eſtabliſhed 


it beyond the Power of Contradic- 
tion. 


F. Thebit 
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Thebit Ben Corah, the Arabian 
Aſtronomer, who, according to ſome, 
flouriſhed in the IXth, and according 
to others, in the End of the XIIIth 
Century, was the firſt who aſſerted 
the Variation of the Sun's Declination 
under the Name of be Motion of Trepi- 
dation. 1 ah | 2 

Fhis Opinion was reſumed upon 
the Revival of Aſtronomy in Europe 
by Purbacbius and Regiomontanus, Co- 
pernicus, Tycho, Lanſberg, Longomon- 
tanus, Kepler, Vendelinus, and many 
others. Some of thoſe Writers con- 
ſidered this apparent Change of De- 
clination to be owing to à ſmall 
periodical Vibration of the Axis of the 
Farth; and being over deſirous of 
completing an © Hypotheſis before 
1 there 
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E < 


there were ſufficient Data, they went 
even ſo far as to determine the 


Maximum and the Minimum of this 


Vibration, pretending to fix the very 
Tear when it changed its Direction 


and began to increaſe. And as it 
is too common for many ingenious 
Men to make all their Knowledge 


to aſſume the Form of a Syſtem, 
which is the great Bane of Science, 
they endeavoured to calculate and 


apply theſe critical | Periods to tbe 


Creation and Birth of our Saviour, 
with which it is now clear and evi- 
dont that they have no Connexion. 
af! eu TA rt 8 | IP" | 


The oppoſite Opinion that the Ob- 
Aiquity: of the Ecliptick had been in- 


variably the ſame in all Ages, was 


maintained by Gaſſendi, Kircher, and 


F 4 Ricciolus, 
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Rictiolus, who endeavoured to explain. 
away the Appearances of Variation 
from the imperfect Manner in which 
the Ancients obſerved, and from the 
Contradiction and Inconſiſtency in 
many modern Obſervations, of which 
indeed the Examples were too fre- 
quent. And they were the more 
inclined. to chis Idea of no Variation 
whatever, foreſeeing that a gradual. 
Diminution of Declination would in- 
troduce a new Principle of Corrup- 
tion into the very Stamina of all 
aſtronomical Tables. For there muſt 
be new Calculations made from time 
to time of oblique Aſcenſions, the 
Latitudes of the Planets and fixed. 
Stars, the Semidiurnal Arcs, and the 
very Motion of the Sun himſelf de- 
duced from Declination, beſides the 
ä infinite 
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infinite Number of -Problems which- 
depend upon Latitude.. They. theres” 
fore concluded it much more proba- 
ble to ſuppoſe * God Almighty to 
c have WILLED that there ſhould be 
ec for ever one and the ſame Royal High- 
tc. way, namely, the Ecliptick, through 
« which the Sun ſhould appear to 
© make his invariable Path, and which 
« ſhould be the conſtant Line and 
1 Boundary for determining the Lati- 
ti tudes of all the Planets — 


general an Impreſſion on the Aſtro- 
nomers of the laſt Century, that this: 
Idea, ef tbere being no Change bat 
ever in the — 7 the Lud 


- / 


he Riccioli Almaget.. Volt I, 2. "oY 7. 
Et | became 
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became the prevailing Opinion in 
Aftronomy for upwards of fifty Years ;: 


with this difference however, that 
23 30. was ſuppoſed to be the invari- 


able Declination, according to Ric- 
ciolus and others; whereas Meſſieurs 
Flamftead *, De la Hire and Caſini, 
who: were the great practical Aſtro- 
nomers at the Beginning of the pre- 
ſent Century, lowered their Sta» 
tion one Minute, and adopted that 
of 23 29 

M. De Lauville once more revived 
the Theory of the Variation of the Ob- 
liquity; in two ingenious Papers pub- 
liſhed in the Memoires de  Academie 


* Flamſtcedii Hiſtoria Coe Val. 3. Pro- 
legom. p. 124. 


des 
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des Sciences for 1714 and 1716, where 
M. de Fontenelle, in giving his Ac- 
count of the laſt of theſe, has the fol- 


lowing Obſervation: * Malgre toutes 


tes raiſons de M. de Louville, tes autres 


Aftronomes de Academie ſont demeurts : 


attaches d PObliquite conſtante de I Eclip- 
tigue de 23029 ⸗»Aad agreeable 


to this there is a Paper publiſhed. - 


by M. De la Hire in the Memoirs 
of the ſame Year, 1716, in defence 
of his own Opinion and that of the reſt 
of the Academy. 


But the more ancient Doctrine of 
the Diminution of the Obliguity of the 
Ecliptict, was at laſt completely re- 


— by the accurate Obſer- 


. e de Academie R. des Sciences 


pour 1716, p. 64. 8 vo. 8 
1 vaticad 
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vations of Dr. Bradly, publiſhed in: 
the Philoſophical Tranſactions of 1737, 


where he not only clearly preves the 
uniform leſſening of the Declination, 


but has difcovered a ſmall periodical. 


_ Variation of 18” in this Diminution, 


increaſing and leſſening its Quantity 
by turns, according to the Revolu- 
tion of the Nodes of the Moon which: 


is called the Nutation of the Earth's: 


Axis. 


Bullialdus, in his Aftronomia Philo- 
laica, publiſhed in the Middle of the 


| laſt Century, when he acknowledges. 


the Variation of the Declination, has 
added his Opinion, © that it was im- 


* poſſible to inveſtigate thoroughly 
« the phyſical Cauſe of this Motion; 


« we know, ſays he, the Reality of 
/ es 8 the 


% 


er GO n 1 
e the Fact, but are ignorant of the 
“Principle; neither can the utmoſt 
« Force of human Genius diſcover: 
ce theſe Cauſes *.” | 


But M. Euler, not intimidated: with 


this Difum, and juſtly conſidering, 
that every Effett uniformly produced muſt 
have a phyfical Cauſe, has applied with 
great Propriety the Neutonian Syſtem 
of Gravitation to: the Solution of this 
Difficulty, by ſhewing that the Attrac- 


tion of the different Planets upon the 


* Cauſam parro-illivs-motus phyſicam inveſ- 


tigare penitus impoſſibile eſt, ſcimus rem eſſe, 
ſed cauſam illius ignoramus, nec poteſt humani 
ingenii acumen. pervidere cauſas illas. Bulli- 
lialdi Aſtronomia Philolaica, lib. 5. cap. 5. 
p. 229 

Earth 


—— — — 
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Earth ought+:to..produce- this Effect *, 


and that too in the very Proportion in 
which it appears in Nature. 


This Digreſion ao ho Ob- 
liquity of the Ecliptick, took its Riſe 
from the Obſervation of the Propor- 
tion of the Gnomon to its Shadow, 
recorded in Strabo, from which Pto- 
lemy was led into an Error with re- 
gard to the Latitude of Byzantium, to 


which I ſhall now return. 


„ M. Euler's Paper is in Tom X. of the Me- 
moires de Berlin ſur les Inegalités de Saturne, 


p. 79. See likewiſe two Papers of M. De la 
Lande dans les Memoires. de l' Academie de 


Sciences pour 1758 & 1761. And his Aſtro- 


nomie, F 2186, &e. p. 1029, &c. 


The 
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The Arabians, who copied after Pio- 
lemy's Geography, inſtead of correct- 
ing this Error of the Latitude of By- 
zantium, increaſed it to double the 
Quantity, as if they had been ac- 
quainted in general that there was 
a Miſtake of two Degrees without 
being told on which Side, and there- 
fore they unfortunately added the two 
Degrees to the 43 given by Ptolemy, 
inſtead of ſubtracting them; for all 
their Geographers make the Lati- 
tude. of Byzantium or Conſtantinople _ 
© inſtead of 41*, which was. an Er- 


2 Abulfeda, Naſſar Eddin, Ulug Beg, Binz 

Tabulz Geogr. editz a Jo. Gravio 1652. See £ 

likewiſe ]. Greaves's Letter to Archbiſhop Uſher, 

publiſhed in the Philoſophical Tranſactions, | | 

Ne 178, for December 1685, 8 
2 ror 
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ror of four Degrees, amounting to- 


no leſs than 240 Geographical Miles, 
or to 276 Britiſh: meaſured Miles. 


It is ſurpriſing that the true Lati- 
tude of Conſtantinople was ſo groſsly. 
miſtaken, and continued unknown for | 
ſo long a Time, though it was the | 
Metropolis of the eaſtern Empire, 
and afterwards of that of the Turks. 
For Amurath III. who was a Cotem- 
porary of Queen Elizabeth, having 
begun his Reign in 1574, and died 
in 1595, appears from two Letters 
of Vendelinus to Gaſſendi , to have 
been the firſt who took 2 


» Gaſſendi Opens, Tom, vr. p. 427: > 
P+ 5 % dy VV. A" V 


Steps 
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Steps to have it known, The Aſtro- 
nomers employed by him. having 
found that in that Part of the City 
called Topchana, its Latitude was 
41* 30“, and its Longitude 56 47 
Haga, the Dutch Envoy, who gave 
Vendelinus this Account dated from: 
Conſtantinople 3oth April 1633, adds, W 
that all the Arabian Mathematicians. 
there, were of the ſame Opi ion 3 | 
though, he mentions at the ſame de, _ 
that there were no Aſtrolabs i in that 
City ft for making an Obſervation. 
Vendelinus, who ſtill had greater Faith 
in the Obſervation. as given. by Fay. 
parchus, adds the following hwy 2 
Vir bilem- tenebis ſeiv, vix riſum,. Ms 2 


Gaſende, ubi. hec de, ego ſeio Byzantii- 
Latitudinem: 


= =_ a = F by WL = 
+ 8 l = IN > R _ 
— T * - — - 
— ——— ——ju44Ä—E!—ññ——————— — OT 


— 4 


rr 


— 


— „ 
. 
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* 
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Latiowdinim Pere inveniendam 43 grad. 


20 min. $ erralii proin ac veteris Byzantii 
43 grad. 19 min. fi verum eſt Hipparchum 


* inveniſſe illic eandem umbram folfttiaien 


18 Pytheas Maſſilte. ' 


PA 


This Obſervation under rok III. 


had ſtill an. Error of making the ; 


Latitude of . Conſtantinople betwixt 
twenty and thirty Minutes too much, 
_ as was found by Jobn Greaves i in 1638, 
Who, being ſent into the Eaſt by 


Archbiſop Lau for the Purpoſe of 


purchaſing oriental Manuſcripts, found. 
the Latitude there to be 4156 by 


means of a Braſs Quadtant-of four 


Foot. Radius *. It has been ſince more 


* 


| * Philoſophical TranfaRtions for December 


- 68s, and Greaves” Works, Vol. II. p- 364. 
accurately 


o 
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accurately obſerved by M. Chaze 

in 1694, and found tobe 41* 10 

By M. Condamine in 8 
1731. un 41 0 & 


Upon the oppoſite Shores 
of the Mediterranean, 


though much more B 2 


weſterly, ſtood ancient \ 
Carthage. 4 


Ptolemy has placed it in 5 
the Latitude f 32⁵ 20 * 
But its Latitude, er- >. 1 

ing to the beſt Obſeer 


vations, is —— Lan &- - 


: 


' Error i in Ptolemy — 32 05 
equal to 272 geographical Mites, or 
313 Briciſh meaſured Miles. 


* _ Memoires de P Academie des Sciences 2 1 


% 


Per 1721, p · 75 and pour 1732, p. 4 
emo. 


— | This 
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This, which is the ſecond Error; 
appears to have been founded upon 
the following Paſſage in Strabo, lib. 2. 

p. 133. E: Kapyx,ndovrs_gvwmur Ad Yor ty 
| Wpos 11 7onepmri * ov u r trdexa pes 
To irre. In Carthage the Gnomon has 
the. ſame Proportion to the Equinofial 
Shadow which 13. bas to 7. Now by 
plain Trigonometry this Proportion 
mult give us the Latitude of 32* 28”, 
which being ſo near the Latitude 
adopted by Ptolemy, is a ſtrong Pre- 
ſumption that his Latitude was copied 
or tranſlated from the Obſervation as 


related by Strabo. 


Such was the Ignorance of the 
World in Matters of Geography, that 
this remarkable Miſtake which affected 
the whole Coaſt of Africa, from the- 

Straits 
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Straits of Gibraltar to the Cape of Mer- 
cury, now called Cape Bona, ſtood un- 
noticed till the Beginning of the laſt 
Century, when Snellius, in a Letter 
to Gaſſendi dated July 20th 162 5, 
ſays, that by Gaſſendi's Obſervations 
he had diſcovered an Error in Pto- 
lemy's Latitude of Carthage of three 
Degrees. Atque adeo Ptolemeum quoque © 
in Latitudine Carthaginis Hipponis Regie 
facile tribus gradibus aberrare. Id cla- 
riſime veſtræ 'Obſervationes coarguunt, pro 
quibus Geographie .totius nomine, vobit & 
veſtree diligentiæ gratulor, earum enim ex- 
pers ſecundum Plolemæum pronunciiſſem _w_ 

See likewiſe a Paper of M. Delile in 


in the Mémoires de I'Academie des 
Sciences pour 1714, p. 236. 12mo, 


* Gaſſendi Opera, Tom. VI. p. 393. | . 
bu RP The 
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The Lengtb ef ibe Mediterranenmn is 
the Third capital Miſtake in Prolemy's 
Geography, - It is generally meaſured 
from the Straits of Gibraltar to the 
Bottom of the Bay of Iſus, where 
Alexandretta, or Scanderoon, now 
ſtands, whole ancient Name was Alex- 
andria ad Iſum, to diſtinguiſh it from 
other Cities of the ſame Deſignation. 


The Longitude of Alexandria ad 
Dum from the Canaries, or Fortu- 
nate Iſlands, according to Ptolemy * 69⸗ 30 
The Longitude of Gibraltar, an- * 
ciently \Calpe, or the Pillar (viz. 


of en in the Inner Sea, n 


rug io; Ane according to * * 


ſame 1—„———y—yä ũ — — * 30 
Their difference of N ac- 
| cording to him t — 0 


The difference of Lotifitdde be- 
tween theſe two Places according to 


the lateſt Obſervations — 4 
The Error in ptolemy — _ 0b 32 
| ® pieſem. Geogr, p. 137. + Ibid. 5. 37 


1 Snellivs, by miftake in his Eratoftbenes Batavus, lib, 2. 
p. 232, ſays; that Ptelemy made it to be nearly 68 307, and 
_— A Correction of his Fm as if it ould be 629 310. 


This 
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This amazing Miſtake: which Pto- 
jemy committed in over: rating the 
Length of the Mediterranean, and 
which continued in all our Maps | 
more or leſs till the Beginning of the 
preſent Century, took its Riſe from 
the ſuppoſed Surveys of different Per- 
ſons of Reputation recorded by Strabo, 
ſeveral of hom ſeemed to confirm the 
Author ity of each others Computation, 
by entering into the ſmalleſt Intervals 
of Diſtances with an Appearance of 


Accuracy, and then bringing i It nearly 
to the ſame [Meaſurement ; fo im- 
poſing is that Concurrence of the vari- 
ous Teſtimonies of Error, that gives 
it now and then for a Time the Co- 
ions Fang the Semblance of Truth. 


— — 


5 Strabo 
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Strabo * ſays, the greateſt Number 
agreed in allowing that the Diſtance 
from the Bay of Iſſus to the weſtern 
Extremities of Spain, was a little leſs 
than 90,000 Stadia; and as he men- 
tions that from the Columns to the 
weſtern Part of Spain, called the 
Sacred Promontory, now Cape St. 
Vincent, was a Diſtance of 3000 Sta- 
dia, therefore the Diſtance from Gib- 
raltar to Ius was leſs than 27000 
Stadia; in the Detail which he gives 
afterwards he makes it "26500 and 
upwards, in the following inanner. 


From the Bay of 1ſſus to Rhodes 5000 
From Rhodes to Salmonium, being 
the eaſtern Promontory of Crete roco 


e ä 


as Omohoyeot 7er © TA of, &C, Strabo, lib, 2. P · _ 
| From 


Y 


| ad _ r 
* 
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77 A o $62.91 158 | | Btadin. 
From Salmonium to — Ram's Elias 260 
eri Kyi lucromo, being the weſtern 
Promontory of Crete — '2008 
in this Diſtance he ſays more then 
two thouſand, hr A Ni. 
From thence to Pachynus, being te 
South-caftern Promontory of Sicily 4500 


From Pachpnus to the narrow dean, 


ki rophnaev, viz, betwixt Sicily and 


Africa, more than a thouſand N? 


3 „ 
L XIX — — — — —— 1000 


From the narrow Seq to the Columns © 
(viz. of Hercules) or Gibraltar — 13000 
206500 


* Z 


If we reduce theſe to Degrees of | 
Longitude by Ptolemy's * Method of 
allowing 400 Stadia to a Degree of 


| Longitude upon the Parallel of 36%, 


1 Ptolem, Geogr. lib, I, cap. If. p. 11. 
. it 
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it will make the Length of 'the Medi- 
terranean to be 66* 15 and upwards, 
which is only 4 16 more than what 


if are given by Marinus whom * Ptolemy 

* ſtrictiy adhered to in this andes: 

tation. f | I | 

From Calpe to Carali in Sar- | 

dinia, now Cagliari _ 25%? OO 

| From Caralli to Lihb cum in 

| Sicily  — don IJ 30 

| | From Lipheun to Pen. — 1 0 

| From Pachynus to Tenarus in pry 

| Ce, — H— — 10% o 


From Tuns to Rhodes 8 15 
Eo” Bo From Rhodes to- Ius — a 


; Pliny has likewiſe given us two 
Computations of this Diſtance, one 


7 Ron . lib. I, cap. 32. P. 3. 
from 


oo OA EAN 25 
from Polybius,.and the other from 
Agrippe, which 1 hall firſt "Rate in 
his own Words of 7 


Polybius— 4b eodem injtio (viz. 
Gaditano freto) a ad Orientem recto 
curſu Siciliam x11 Lx mill. cence 
paſſuum. Cretam cccLxxv. M. paſt. 
Rhodum cLxxxv1, M. c , pail, Che- 
lidonias tantundem. Cyprum cocxxv. 
M. paſſ. Inde Syriæ Seleuciam Pi- 
eriam xv. M. paſſuum. Quæ com- 
putatio efficit vicies er (lege quater 
ſecundùm Hardouinum) centena xt. 
N. paſſuum. Agrippa hoc idem in- 


x Pliny, lib. 6. cap. 33. 


+ Pieria Stlexcia was a nelle t to the South of 
the Bay of Iſs, and being under the ſame 
Meridian, they were equally 2 from the 
* of Gibraltar. 

G 2 reryallum 
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tervallum a freto Gaditano ad Sinum 
Ificom per longitudinem ditectam 
XXIII. XI. paſſuum M. taxat, in 
quo haud ſcio an ſit error numeri,.— 
hæc eſt menſura inermium, & pacata 
audacia fortunam Provocuntiun ho- 
minum. ; 


* A © * 6 * * 9 


N The Numbers of Polybius in the 
Detail, make the Diſtance amount to 
24481 Roman Miles; but when he 
ſums it up he calls it 2440 Miles, 
according to Hardovin's reading from 
the Chiffletian MS.; for 2340 would » 
have contradicted the very Numbers 
he had given. Agrippa computes the 
ſame Diſtance to be 34493 but Pliny, 
when he quotes this, adds a Suſpicion 
of his own, as if there was an Error 


in the Numbers of Agrippa, in quo 
moll. Jans 
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haud ſcio an „it error numeri; inſinu- 
ating as if the two Diſtances were 
perhaps the ſame in the two Authors, 
as the adding one x too much in the 
Numbers of Agrippa, might occaſion 

the Difference of one thouſand Miles a 
in his Computation exceeding that 
of Polybius, and being really, as T 
ſhall make it appear, the * above 
the true Diſtance; + 


4 


. us 3 ak that Pto- 
lemy had adopted the Numbers of 
Polybius, and made the Tranſlation 
or Reduction of them into Degrees 
and Minutes, we ſhall find that it 
would have given him nearly the true 
Difference of Longitude of the Medi- 
terranean, as it has been ſince deter 

G 3. 4 mined 
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mined by the moſt accurate Obſer- | 
vations. For by Nerwood's Menſura- 
tion, in 1635; of the Diſtance between 
London and Vork, it was found 
that a Degree cn @ great Circle of the 
EFarth contained 367196 Engliſh Feet, 
being a little more than 691 Engliſh 
Miles; and therefore, by the Propor- 
| - tion of the Radius to the Coſine of 
mee Latitude, 297067 Feet will be 
found equal to a Degree of Longitude 
upon the Parallel of 36. But as the 
Roman and Engliſh Foot is nearly 
equal, and 5000 Feet made a Roman 
Mile, therefore 73 Roman Miles and 


br. Wilſon's: Diſſertation on the Ni e 
Nawigatien, prefixed to Mr. Robertſon's Ele- 
ments of NN KT. oh in two. Vols. zd Edition, 


1 ROS 
| 1764, Ems 5 
2 WEE, _ four 
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, four Tenths-will anſwer to a Degree 1 
on the Equator, and 59 Roman Miles 
and four Tenths to a Degree of Lon- 
gitude on the Parallel of thirty fix 


Degrees of Latitude. 


Now if we divide 2448, 5 by 59. 4» 
it will give us 41 13; or if, we take 

it only to be 2440, it will give us 
41 4, for the Length of the Medi- 
rerranean fram Gibraltar to the Bay 
of Iſſus, according to Polybius. And 
as both of theſe differ very little from 
the Longitude of 412 28, which, is 
found by the beſt modern Obſcr- | 
vations, I muſt confeſs that this De- | 
gree of Exactneſs and Coincideneei of 
Computation is to me altogether 


aſloniſhing, and is a new Confirmation 2 
G 4 ES” of 5 
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of the great Abcuratylof the Ancients 
in their en achs „ Line vdds wos 


17 we next take the Meaſure given 
by Aorippa of 3440, in which Pliny 
ſuſpets there was a Miſtake, and 
divide it in the ſame. manner by 59.4, 
It will give us 58 20” for the Length 
of the Mediterranean, according to 
Agrippa: Bot as the Length given 
by Strabo amounted, as I have already 
mentioned, to 66" 15” therefore Pro- 
temy ſeems to have taken a middle 


Path betwixt theſe two erroneous Com- 


putations of Strabo and Agrippa, when 


he adopted that of « 62 8 


* See a Paper of M. Deliſle's upon the Mea- 


ſures of the Ancients in Matters, of Geography, 
Dans les MEmoires de Academie des Sciences 
pour 1914. 155, 75 4 Ns 
| k r Tbe 


„. 
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T he great Mis fortune of ancient 
Geography, and which indeed con- 
fined it to ſuch a lingering State of 
Infaney, was, that the true Method 
of determining with Accuracy the 
Difference of Longitudes was a Mat- 
ter of ſuch Difficulty, and remained 
ſo long unknown. It is not therefore 
ſo much to be wondered at, that al- 
moſt all che Longitudes given by Pro- 
| lemy, are erroneous, and that this re- 
markable Miſtake, in particular, con- 
tinued undiſcovered and uncorrected 
for rang Centuries together. . 


5 

One of the firſt Attempts to redtify 
the Length of the Mediterranean, was 
made under the Auſpices of Monſieur 
de Peireſt in 1635. He was one of 


the moſt eminent Men of his Time: 
G 2 and 


* 
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and if we may judge from his Life, 
wrote by Gaſſendi, no Perſon con- 
tributed more effectually to the Reſto- 
ration of Learning upon clear and 
_ «fold Principles, which began then 
to be better underſtood, and to make 
quicker Advances than it had done i in 
any former Age. 


Saſſendi bene us e, that M. de 
Peireſk, with a direct View. to the 


# + 9 730 N 


oh Et omnium qyidem obſerva commemo- 
rari hac non poſſunt; ſed taceri tamen non 
debet, quod pro votis Peireſkii fuit, conſſitiſſe 
exinde Tabulas Chartaſque Geographicas omnes 
nimis à nobis abducere illa ÆEgypti ac Syria 
loca. Quippe cum tribus prope boris, hoc 
eſt gradibus quadraginta quingue Aleppum 
Maſblia Orientaliorem conflituant ; prodiderunt 
obſervationez integram pen horam detrahen- 


dam 
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correcting the Errors in the Longi- 
tudes of different Places, took par- - 
ticular Pains to get Obſeryations made 
at Marſeilles, Aleppo, and Grand 
Cairo, of an Eclipſe of the Moon 
which happened in Auguſt (viz. the 
27th) 1635. Before that Time the 
Difference of Longitude between Mar- 
ſeilles and Aleppo had been ſuppoſed 
to be 45%, but by theſe Obſervations: - 
it was found only to amount to * 30®; 
ſo that by this a very conſiderable 


Correction was made in the Length 
of the Mediterranean, by cutting off | 


-, 


Fe: eſſe, quod inter hzc location plures Fo" 
triginta gradus fuerunt numerati. Gaſſendi 
Opera, Tom. V. p. 334. e 

* The real Difference of Longitude * been 
Lnce found to be 3¹² 58", ä 


4 | che . b 


„ 
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the- Dicevench: 1 one whole Kur, 

or 15 at once. 
re was at this Time flac: 
ae! with the Hopes of being ſoon 
brovght to a fuller State of Perfection 
than it had ever before attained; for 
the Eclipſes of the Sun and Moon were 
then thought ſufficient to determine 
the Longitudes of all Places with a 
tolerable Accuracy. But when the 
ableſt Aſtronomers began to apply 
themſelves to this Branch of prac- 
tical Knowledge, they ſoon found 
that from theſe Eclipſes attended to 
and obſerved, as they were with the 
utmoſt Care, no clear Deduction eould 
be made of the Longitude of any one 
Place to any ſufficient Degree of 
h and the more Obſervers 
they 
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they employed at different Places, 
they generally by that increaſed the 
Multitude of Contradictions and appa- 
rent Differences of Eſtimation. 2 


* BB 


Ricciolus has collected the Obſer- 
vations of no leſs than HD Eclipſes 
of the Sun and Moon which had hap- 
pened from 1560 to 1658, all of 
which had been obſerved by Men of 
the firſt Reputation in Aſtronomy in 
that Age; but when they came to 
be compared, it was then evident, 
to the great Mortification of Science, 
that no two Eclipſes obſerved in the 
ſame two Places by the ſame Men, 
ever exhibited the ſame Quantity of 
Longitude. Nay, it was rare if the 
very ſame Eclipſe did not give a dif- 
ferent Longitude according to. the 

Obſervation, 


\ 


_— 

l 3 
3 
i 7 Y 
of * a 

* 
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Obfervation of the ſame Obſervers, 
taken from the four critical Times in 
every Lunar Eclipſe, which are the 
Broiuvive, the IMMERSION, the 
EMERSION, and the Emp. 


It was for theſe Reaſons that ſeveral 
eminent Aſtronomers, ſuch as Four- 
nier Kircher, and even Ricciolus 7, 
gave up the Correction of Geography 

by the Application of Eclipſes of- the 
| Sun and Moon alone, as being a fruit- 
leſs and deſperate Undertaking. 


Kiccielus has endeavoured to ac- 
count for the many Inconfiſtencies 
that appeared in Wen their _ 


9 Furnerii ] es. lib. 12. cap. 2; - 
26. | 


t Ricciali Geograph. lib, 8, eap. 19. p. 363. 
ſervations 
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ſervations) arifing, as he apprehended, 
from tke following '816HT different. 
Cauſes, — | 


' Iſt. Becauſe there was à kind of | 
Smoke or Umbrago which generally 
darkened the eaſtern Part of the Moon, 
before the Diſk really entered either 
the Umbra or the Peaumbra of the 
Earth, Wy. Ra 


2d. From the Inequalities” upon the 
Diſk of the Moon, particularly on 
the eaſtern Side, where the Eclipſes 5 
_always begin, and is generally term- 
ed Littus Eclipticum, the Shore of 
Eclipſes. | 
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: 3d. From: the Penumbra. of the 


Earth varying according to the diffe- 
rent Denlty of the Air. 


4h. From the Atmoſphere of the 
13 being ſeldom exactly ſpheri- 
cal, ariſing, —— the Tumor of the 
N in different Places, by which 
neither the Cone of the Umbra or 
penumbra would be uniform and per- 
fect, which muſt affect the Beginnings | 


and Cloſes of be 


SI 


100 From a Sort of Atmoſphere 
ſdmetimes obſervable about the Moon, 
which had been taken notice of by 
Mzſtlinus in the Eclipſe of April 3d 
1605, and by Vendelinus at ſeveral 
W Times, which occaſioned, an 
Indiſtinctneſs 


© 
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Indiſtinctneſs in the Obſervation of 
the Cloſes of ed dane ae 


* 


6th. - Nevin the Moon being like 
the Stones of Bologna, liable to ab- 
ſorb and retain the Rays of the Sun 
after the direct Rays are intercepted; 
by which there is a ſmall Appearance 
of faint Light left upon the Diſk; 
after it is completely immerſed 3 in the 
Shadow of the Earth. F 


= 
1 —4 p 
\ „ » &55 713 *4 : 


7th. From the Difference in the- 
Eyes of the Obſervers, which are often 
quicker or ſlower in their Obferva- 
tions of the Beginnings and Ends of 
Eclipſes, and which cannot even be 
remedied. by the Alfſtance of T ele. 


feopes. 


a sch. From 
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- 8th. From the Inaccuracy of many 
in determining the Times of Eclipſes, 
from the Imperfection of Inſtruments, 
and the Uſe of them in taking the 
right Aſcenſions, Azimuths and Alti- 
rudes of Stars near the Meridian, or 
in their Tables of Sines and Loga- 
rithmas, or in their Calculations from 
. Tables. A 


"Such were the ſuppoſed Cauſes which 
made the Aſtronomers in the Middle 


of the laſt Century prefer even com- 
mon Itineraries and Chorographical 


Maps to the Eclipſes of the Moon, 


for determining the Longitudes of 
| Places, at. a ſmall Diſtance from each 
other. But when the Intervals: were 
very: conſiderable, they did indeed 
_ that Eclipſes well obſerved 

5 . : might 


/ 
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might be of great Uſe ; yet ſtill, how- 
ever, in thoſe greater Diſtances, they 
were of Opinion that they ſhould only 
be admitted under Reſtrictions; for 
as Errors of 16' or 20' of Time, equal 
to 4* or 5 in Space, were often found 
to occur, it made them reſolve never 
to acquieſce in the Longitude as de- 
termined by an Eclipſe, unleſs it was 
otherwiſe contained within the proba- 


Sle Diſtances, examined according to 
the Chorographical Intervals. | tt: 


= * 


The Length of the dene 
was therefore ſtill doubtful and un- 
certain, and continued a Problem in 
Scography unrteſolved during the _ 
greateſt Part of the laſt Century, till 
at length the Eclipſes of the Satellites 
of Jupiter were made uſe of, and found 


effectual 
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effectual for that Purpoſe, j® 2,99 
been ficſt, diſcovered by Calle“ on 


the 7th of January 1610, rm Means 


of the Teleſcopes invented by Metius 
in Holland in 1608, and the great 


Advantage that might be derived 
from them i in determining the Longi- 
tudes of Places, was conceived very 
early by that great Aſtronomer, as 


appears from his Nuncius Sidereus, pub- 


liſhed ' in March 1610, which. was 


within two Months of the firſt dif- 
covery . After twenty Years ſpent 


in 1 ho them, he ſeat, a Propoſal. 


* Tres primum gu oth Galilzus, Anno 


1610, die 7 Jenuarii hora noctis prima deinde 
nunquam plures quam guarzer prope Jovem 
Stellar detexit. Riccioli Almageſl. Vol. L 
e n ba lt 

1 Gaſſendi open. va. v. . 2754 
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to Fare King of Spain, in 1631 *, 

to intkodtice the Practice of applying 
them for the Purpoſes of Navigation 
and Geography. He afterwards made 
the ſame Propoſition to the 'Duteh f, 
who embraced it more readily, being 
at that Time the great Encouragers ' g 
of Navigation. In conſequence ol 
which they ſent Hortenſias and Bleaw Þ 
two of their beſt Aſtronomers, to Flo- 
rence, to attend Galileo in his Obſer- 
vations, and to be initiated in all the | 


8854 


4 


= Langrenys initio 3 Selenographie. 


+ Riccioli Geogr: p · 317. : . 

t Weidleri Hiſtoria Aftronomiz, p- 426. Loo. 
Hypotheſes & les Tables de Sarellites d de e Jupiter, 
par Caſfini, p p- 3 Ed. 1693, dans le Recueil 
Obſervations pour ' perſtRionner 'PARtronomie 
an V ee 


n lee HAS 


— 


Calculations 


/ 
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Calculations: neceſſary for compoſing 


the Tables of the Motions, Revolu- 


tions and Eclipſes of theſe Nadicean 


Stars, which was their Appellation at 
4 that Time. i in Italy, - But theſe Ephe- 


merides were ſoon interrupted by the 


 Misfortunes which befel Galileo from 
the Inquiſition in 163 3, for his having 


publickly adopted the Copernican Syſ⸗ 
tem, which they were pleaſed to con- 
demn as a. moſt dangerous Hereſy : 


And after obliging him to make a 


ſolemn Recantation, they firſt im- 
priſoned him, and afterwards ſoftened 
it by a Confinement for Life in the 
Village of Arcetri, where he ſoon 
loſt his Sight; his many Years Ob- 


ſervation of the Satellites having in 
all Probability. brought that Calamity 


__ him, 


The 
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The Imperfection of the Teleſcopes 
of that Age, long retarded the Pro- 
greſs of this Diſcovery. * Greaves 
mentions in a Letter dated from Sienna, 
Auguſt agth 1639, that Galileo never 
made but two good Glaſſes, and theſe 
were of old Venice Glaſs. What ſome 
others made uſe of in their Obſer- 
vations, were either ſo ĩndiſtinct from 
the Smallneſs of their magnifying 
Power, or from the Inexperience of 
che Obſervers, that they often con- 
founded the Satellites with the fixed 
Stars that were near them. Thus 
Antonius Maria Schyrleus de Rbeita, a 
Capuchin, thought he had diſcovered 
at Cologne, on December 29th 1642, 
five new Satellites round Jupiter, making 


* Greaves's Works, Vol. II. p. 480. 


up 
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| vp the number nine, which * Gaſſendi 
3 reſuted in 2 Diſſertation wrote on 
| parpoſe, ſhewing that the Capuchin 
| had converted ſome of the fixed Stars 


in the Conſtellation of Aquarius into 
Satellites. But notwithſtanding this, 
Fontana and Zupus, two Aſtronomers 
| of Naples, perſiſted in the ſame Er- 
3 e Fontana pretending to have ob 


| - ſerved them from 1630 to 1646, when 
| he publiſhed his Obſervations , men- 
| tidning the Days when he has ſeen 
| | ſometimes 7, 8 and 9 Satellites, and 
3 none of them ever above ten Diame- 
| ters of | Jupiter's Body diſtant from 
| Jupiter and 15 concluded _ could 


_ ; „ Gaſſendi Opera," Tom. IV. p Fl. 
1 | + Novæ Ceeleſtium & Terrefrium Rerun 
Obſervationes. | 


not 


8 „ wo 
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not be fixed Stats, becauſe he lengthen 
ed the Tube of his Teleſcope when 
he looked at theſe Satellites, whereas 
he contracted it when he viewed the 
fixed Stars. Zupus went ſtill farther, 
and aſſerted in a Letter to Ricciolus, 
dated February 4th, 1644, that he 
had ſeen to che Number of twelve Sa- 
tellites, and ſent him a Delineation 
of their Situations and Diſtances. 
And though Reinerus had affured Ric- 
ciolus upon this Occaſion, that he 
hintſelf, in ten Tears Obſervations, | 
had never ſeen but four; yet Ric- 
ciolus, when he publiſhed his Alma- 
geſt in 1651, was ſo puzzled with theſe 
various Accounts, that he would not 
venture to give an Opinion which of 
his Friends the Aſtronomers were in 
the Right, and therefore choſe to. 

XY * pro- 


— —— 4 — „„ — — —— 
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pronounce upon this Queſtion in the 


Words of the Roman Prætors when 
they were at a Loſs how to determine 
2 Cauſe, ne, "quia non liguet “. Tr 


10 this State of Uncertainty it was 
ſome Time before the Theory of the 
Secondary Planets came to be regu- 


larly reduced into Tables; and though 


Simon Marius firſt, and after him Bape 
tifta Hodierna, compoſed Ephemerides 
of their Motions, yet nothing of that 
ſort was found to be. ſufficiently accu - 


* Proinds eum veritas nondum manifeſta 
mihi ſit, quæ amicitiæ prævaleat; nolo litem 
dirimere inter amicos aut ullam de hac re ſen- 
tentiam pronunciare; ſed potins cum Romanis 
Prætoribus ad antiquam me formulam Hlum' 
reſligere, Amplius, guia aon ligutt, Riceioli Al- 
mageſt. Vol. I. p. 490. 

18 rate 


7 
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rate for the Purpoſes of Longitude, 


till M. Caſin publiſhed his Tables 


of the Revolutions and Eclipſes of Re 
Satellites in 1668 *. 


The firſt Opportunity of effectually 
applying-this Theory to the rectifying 
of Geography, was ſuggeſted by M. 


Caſſini, and taken by M. Picard in 


the Years 1671 and 1672, who made 


a Voyage fot that and other Purpoſes 


to Uraniburgh, the Obſervatory of 
Tycho Brabs, which was ſituated in, 
the little Iſland of Huena in Denmark, 


being in the Entry of the Baltick, 


betwixt Copenhagen and the Sound, 
He there obſerved two Immerſions 


® Fontenelle's Eloge de M. Caſſini dans les 
Memoires de P Academic des Sciences * 


1712. | 
ä ada 
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and three Emerſions of the firſt Satel- 
lite of Jupiter, which were afterwards 


compared with the ſame obſerved by 
M. Caffini at the Obſervatory at Pa- 


ris. The two Immerſions were on 


October 25th 1671, and January ah 


1672 ; the three Emerſions were on 
March 14th, March agth, and April 


6th 1672. The Mean of all which, 


c npared with thoſe of Paris, gave 
a Difference in Time of 42' 10”, be- 
ing equal to 109 32 30“ Difference 
of Longitude. The T eleſcope uſed 
at Paris was 18 Feet long, that at 
Uraniburgh 14 Feet; both of which 
bad nearly | the. ſame cr 
Power. 


4 10 6 | 1798 
It was PER apparent how ineffec- 


wal all the former * had proved 
R 


7 
72 * EF 
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for determining this Queſtion, as Kep- 
ler, who preferred the Eclipſes of the 
Sun, had calculated the Difference of 
Longitude half a Degree too little. 
Ricciolus had made a Miſtake of almoſt 
a whole Degree too much; and Bulli- 
aldus and Longomontanus, who had ob- 
ſerved ſo many Lunar Eclipſes at Pa- 
ris and Copenhagen, had made a tin 


greater Error of one me 2 of and a 5x 
F 


* 
$ 4 


I have 'been the more particular 
in explaining minutely this firſt Ex- 


periment made by means of the Sa- 7 


tellites, becauſe it gave at once the 
Difference of Longitude in the cleareft 
Manner beyond the ha, of a 


4+ 


7 Vent &'Uranibourg par M. Picard. 1. 13. 8 
97715 H 3 Doubt; 


— 


* 
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Doubt; and it likewiſe communi- 
cated the certain Proſpect of rectifying 


the whole Extent of Geography as to 
Longitude, vpon Principles that were 


ſelf-evident, and not liable to any 
a whatever. 


bs n N of i Succeſs Mef- 


| Geurs Picard and De la Hire, two 


of the French  Academicians, were 
immediately employed in examining 
and correcting the Map of France; 
in doing which they were ohliged 
to contract it every where within leſs 


Boundaries than it was ſuppoſed ac- 
cording to their former Maps to have 
occupied“, paring, off one Degree and 


upwards 


* The Outline of the two Maps is publiſhed 
dans le Recueil d'Obſervations pour perfectionner 
F Aﬀtronomie 
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 upwardsof Longitude from the Weſtern | 


Capes of Bretagne, and from thence 
Southward nearly the ſame Quantity 
all along the Coaſt of Poictou, Gui- 
enne and Gaſcogne, to the Bottom 
of the Bay of Biſcay, x and in like 
Manner they cut away half a Degree 
from the Shotes of Languedoc and 
Provence which gave occaſion to | 
Lewis XIV. to tell them in Joke 
upon their return, That be found by 
their Journey he had ſuffered a Loſs of 

Part of bis Kingdem *. 


Other Aradimicians deem by 
the ſame Method the Longitudes of 


PAfromemit " la e par Meſſieurs de 
V Academie Royale des Sciences. Paris 1693. 


* Fontenelle's Eloge de M. De la Hire, dans 
les Memoires de l' Académie des Sciences pour 


1718. |; 
| H. 4. 4s the 


— 
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the Iſle of Sorte, near Cape Verd, 


on the Coaſt of Africa, and of: Cua- 


daloupe and Martinico in the Weſt 
Indies. And as M. Caſſini had 
greatly improved his Tables of the 
Satellites of Jupiter, and publiſhed 
a new Edition of them in 1693, it 
was then thought proper to ſend M. 


Chazelles up the Levant, to obſerve 
the Longitudes and Latitudes of Scan- 


_ deroon, Alexandria and Conſtanti- 
nople, in order to determine the 
Length and Breadth of the Mediter- 
ranean, which he executed with great 


Ability, 


we Obervations anda p. 65. dans le 
Recueil d'Obſervations pour perſectionner 
6 & 5 W den 


— 


C 7 


The 
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The Longitude of Alerandretta, 


or Scahderoon, was found by him 


to be 34 15” Eaſt of the Meridian 
of Paris; from a Tranſit of the firſt! 
Satellite of Jupiter over the Body of: 


that Planet, January 14th 1694, ſrom 


a Conjunctioncof the firſt and ſecond 
Satellite which happened the ſame 
Day, and from two Emerſions of the 
firſt Satellite which happened on the 
22d and the 28th of the ſame Month ; 
all of which being compared with the 


fame Obſervations made at, Paris by 


M. Caſſini, gave a Difference in Time 


of two Hours and ſeventeen Minutes 


which, being reduced to Space, gave 
the Longitude as above-mentioned /. 


* Mc<moirts de PAcademie des e pour 
1321, p. 75+ - 


H ;. The 


U 
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The other Part of the Longitude 
af the Meditei ranean, containing that 
Diviſion of it from the Meridian of 
Paris to the Straits of Gibraltar, has 
not hitherto been ſo accurately deter- 
mined. N. Deſliſle mentions in a 
Memoire * drawn up for the Infor- 
mation of the Duke of Orleans, then 
Regent of France, That no aſtro- 
tt nomical Obſervations had been made 
« for aſcertaining this Diſtance prior 
te to the Year 1720; he had there- 
fore, by the Aſſiſtance of the Sea 
Charts, made it to be 79 300 from the 
Meridian of Paris to that of Gibraltar, 
having conſidered Algiers to be 1* 25" 
to the Eaftward of that'of Daun, But 


5 Memoires de PAcademie ils Sciences pour 
1720, p- 477. 
6 by 


„ 4 
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by an | Eclipſe of the Moon obſerved 
at Algiers by the Miſſionaries of St. | 
Lazare, ot Auguſt 8th 17 29, mentioned 
by M. De la Condatnint , it would 
ſeem that Algiers- was 7 15 to the 
Weſtward of Paris, which makes a 
Difference of 1 32/15”. So that there 
will a Doubt ſtill remain with regard 
to the exact Situation both of Gib- 
raltar and Algiers; and they may 


therefore be ſuppoſed to be included 
under M. Deſliſle's Remark f, „That 
„ there 


\ 


* Memoires de Academic des sciences pou 
1732, p- 404+; 
+ Il. y a dans VUnivers beaucoup Is lieux 
eſſentiels à la Geographic & à la Navigation, 
dans leſquels on a pas encore fait aucune obſer. 
vation pour en fixer la ſituation, & nous avone 


Pluſievrs autres lieux obſerves, dont les circon- 
H 6 fances 
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«there are many Places upon the 
. Earth, the Knowledge of whoſe Si- 
t tuation is eſſentially. neceſfary for 
te Geography and Navigation, in 
« which there has been no Obſer- 
te vation as yet made for that Pur- 
i «poſe; and there are beſides many 
| other Places, which, though they 
© have been obſerved, yet certain 
„ Circumſtances. attending the · Ob- 
d ſervation have rendered the Deter- 
* mination doubtful. 7 


Since the Correction of Longitudes 
has been introduced by means of the 
Satellites of Jupiter, other Methods 


Annees on rendent Ie determination douteuſs. 
Memoires.de I Academie de Sciences pour 1720, 
p- 474 

have 
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have alſo been adopted and deviſed, 
which are proper and effectual for that 
Purpoſe; ſuch, as the Tranfits of Mer- 
-cury and Venus over the Body of the 
Sun; Occultations of the fixed Starz by 
che Moon: And ſince the Lunar Tables 


have been improved by M. Mayer, 


another large Field has been opened 

equally applicable to this important 
Object, by meaſuring from time to 
time the exact Diſtances of the Moon 


from the Sun, and from a fixed Star of 


the firſt and ſecond Magnitude, Each 


of which Obſervations being carefully 


compared one with another, are like 
ſo many new Experiments which muſt 
either confirm or contradict the Lon- 
gitudes that have been already ob- 
ſeryed. There is one fortunate Cir- 
cumſtance likewiſe attends all theſe. 
| various 


* 
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various Methods, which i is, that when 


they happen to differ in their Conclu- 


ſion, there is always a Timilation of 
Error pointed out, which gives ſo far 
a Degree of Satisfaction, and prepares 
the Way for bringing the Point that 
is thus unſertled,. to a more ſpeedy 


5 


and certain Determination. 


In explaining. the Miſtake of Pto- 
lemy in his over-rating the Length: 
of the Mediterranean by upwards of 
one thouſand. Miles, and in ſhewing: 


| likewiſe-the Method of its Correc- 


tion, 1 have been gradually induced: 
to. trace the ſucceſſive Improvements- 
that have deen introduced im taking 


the Longtrade from that Period dow 


to the preſent Times. It will not 


en be 9 to give as 4 
8 Counter- 


Counterpart ſome Account of tbe Time 
and Manner of reftifying. lle Lune 
of e Places. 


3 


% 


Little was done in Geography from 
the Days of \Prolemy to the Reſtora- 
tion of Learning in Europe, for the 
Arabian Geographers copied and re- 

| tailed all his principal Errors. They 
obſerved, indeed, under their Caliph 

Almamon, in the Beginning of the 
'IXth Century, a Degree of Latitude 
on the Plains of Sinjar, or Shinar, 
near Babylon e, and found it to-mea- 

| ure | 


* Greaves, in his Preface to Abulfeda n 
geographical Deſcription of Chorazmia, &c. 
being the Countries beyond the River Oxus, 
printed, London 1650, at the End of his Epoch / 
Celebriores, has theſe Words: Abulfeda alibi 

8 refe 
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fure 562-Arabian Miles, eachof which 


conſiſted of 4000 Cubits, or 600 Feet; | 


from which they determined the Cir- 


cumference of the Earth, . 


WW Ky. — As Pq ng | — * 
” a C g " 
49 ' % . a — — * f1 * 5 : 


When Science began to be revived 


in Europe, it was ſome Time before 


the Aſtronomers of that Age were 


able to obtain Copies of Ptolemy's. 


Art 8 Jufſu 8 in C ampis Sin 


jars, prope  Rabylonem, „ex Objervationi bus 72 
bendifſe l vi Milliaria S 2 uni gradut competere. 
' Ricciolus, in his Almageff Tom. I. p. 61. 
| quotes Alfraganus as faying, that this Menſura- 
tion was made on the Plains of Fingar, adjoining 

to the Red Sea. Almæun Rex Arabum ut tifert” 


+ 


| Afﬀtaganus = convecatis pluribus Sapientibun Gt 


metris juſit eos it Campis Fingar juxta redtum iter 


Maris Rabri explorare; quot Milliaria ont . 


Grad rio Circuli, Coe. 


1 Ns Vs, Ca 7 Mann 
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Geography and even then it was wich 
Difficulty they could read and clear 
the Manuſcripts of ſome of their groſſ- 
eſt Errors: For wherever Numbers 
were inſerted in any Author, and made 
the Bulk of the Compoſition, the 
Miſtakes were generally multiplied 
more abundantly in the tranſeribing; 
becauſe the | Senſe did not there, as 
in moſt other Books, by a Kind of 
Self- evidence, aſſiſt the Copier in 
preſerving the e of es 
Original. ; 


| 


» 


11 required kkewiſe. hong longer | 
Space of Time before the Aſtrono- _ 
mers conſtructed proper Inſtruments,” | 
in order to try whether theſe Latitudes 
ſo recorded, correſponded” with the 
Situations as ons really Rood in Na- 

5 ture. 
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ture. But when they came actually 
to obſerve them, they diſcovered the 
Latitude of many Places materially 
different from what had been ſet down 
by. Ptolemy; and finding this Vari- 
ation in ſome of them to be nearly 
of the ſame Quantity, inſtead of ac- 
counting for this Difference from the 
Imperfection of Inſtruments, the In- 
accuracy of Obſervers, and the Me- 
thod of Ptolemy's Converſions, which 
1 have already explained, they haſtily 
concluded that the Axis of the Earth 
had ſhifted ats Poſition, by which the 
Latitudes of all the Places in Europe 
| had been increaſed, This was the 
Idea of Dominicus Maria of Ferrara 


| about the Mons io” „ who fancied 


7 


* Snellii Eratofthencs Sada lib. 1. p. 47. 
that 
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that the Variation was at the Rate 
of one Degree in 1050 Tears; fo 
that after a long Revolution of Ages, 
it would happen that the Countries 
now. under the frigid Zone ſhould-be 
found in the Torrid; and that in like 
Manner thoſe Regions which fuffer 
from the Violence of the Heat, ſhould 
gradually paſs into the temperate and 
frigid-Zones. Men of warm Imagi- 
nations might eafily work up this 
Dream of Geographers into à beau- 
tiful and an een OO of 
Nature. 
This 
* Some of the 8 among the An- 
cients. had given ſome Countenance to this 
ſingular Notion. Strabo tells us, lib. 2. p. 68. 
in the Beginning of his Second Book, that 


Eratoſthenes was of Opinion that the Mountains 
N 9 | of 
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This Hypotheſis was again adopted 
by Maw of Bologna, about a hun- 
of Aſia v were not then found to lie in * fine 
Situation in which the ancient Maps had placed- 
them, but had ſhifted towards the North, and 
| that India had been attrafted in the ſame Man- 
2 LE ner, and was become more northerly than be- 
fore, Flond yap ini Tas dpxlovs . ra Lode 
pipy Twy ogwn xar wile, ovnmrionacta re ow 


cigylixulligey dn e. 


Pliny likewiſe, lib. 36. cap. 10. Wers he 
mentions the Obelifk which was erected in the 
Campus Martius at Rome, by means of which, 

they determined the Lengths of the Days, and- 
their Variations, ſubjoins, that the Obfervations 
for the laſt thirty Years did not anſwer, from 
_ ſome Change in the Heavens, or in the Poſition, 
of the Earth, and which had been taken notice 
of in other Places. Hæc Obſervatio triginta jam 
1 annis non , comprait; ue Solis igfur une 
curſu, & cali aliqua ratione mutato, five uni verſa 
tellare aliquid'a centro ſuo dimota, ut deprovend? 
E& in aliis bocis . wot 
| dred 


* 


1 
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dred Years after,” towards the "Choſe 
of the XVIch Century, in which he 
had the Concurrence of ſeveral of 
the Italian Aſtronomers. And their 
Authority made ſuch an Impreſſion 
upon Tycho Brahe, that being de- 
frous of clearing up a Doubt which 
he thought had ſome Foundation, he 
therefore applied to the Republick 
of Venice “ to ſend ſome good Ob- 
ſervers into Egypt, to verify whether 
the Height of the Pole was ſtill the, 


ſgme at Alexandria as it had been 
found by Ptolemy. For as that Ct 


14 . * IMO: 


had been formerly, as it were he. M- 


tropolis. of Aſtronomy, there could be 
2 doubt but that dhe eigen of be 


x 23 2 


. M. Cat dans leg Memoires de Made: n 
matique K Phyſique de PAcademie, iR, de. 
Sciences de 31 Juillet 16937 p. 116. 
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Pole there muſt-have been accurately 


obſerved for a long Series of | Years 


by their ableſt Aſtronomers, and that 


Ptolemy muſt have examined it him- 
ſelf with his utmoſt Attention before 


he had made uſe of it in his Aſtro- 


nomical Calculations.; bur , Tycho's 
Requeſt was not then complied with. 
However, when the Obſervation was 


made, it did not ſufficiently ſupport 
their Hypotheſis; for Prolemy having 


found Alexandria to be 309 55 ac- 


cording to his Almageſt *, or 3 
according to his Geography f; the 
Obſervations made ſince by Mr. 


* 


* Ptolemzi Mathew, Syntax. lib. 5. cap. 13. 


p. 123. 
+ Prolemei Gecgr. lb 4 p- 103. 


» 


Greaves- 
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Greaves * in 1638, made it amount 


to 31 10”, and thoſe by M. Chazelles 
in 1694, and by M. Condaminé in 
1731 f, fix it at 31 117 which though 
2 Variation of eleven or thirteen Mi- 
nutes, may be charged, as in many 
other ſimilar Caſes, upon the Errors of 
Inſtruments and Obſervers. 


Peter Petit, a Mathematician of 


ſome Eminence in France, endea- 


voured to revive this Opinion in a 
Diſſertation ꝓ publiſhed in 1660, from 


the 
* Brevet Works, Vol. I. P- 513. Dr. 


Birch ſays in a Nate there, that in other Places 


of the MS, our Author makes it. 319 5 and 
1 4-1 | 


J Memoires de p Academie des Sciences pour 


1721, p. 75+ & pour 1732, p. 404. 
t P. Petit in Epiſtola ad Sauvallum, De 
Latitudine Pariſienſi. Caſini dans les Me- 
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the apparent Variations in the Latitude 


of Paris, as taken by the ableſt Aſtro- 


nomers, ſome of whom had made it 


48” 39, others 48“ 45, ſometimes 
48* 50, and at other times 48* 55%. 
All of which only confirms an Ob- 
ſervation made by an eminent French 
Aſtronomer, that they had no good 
Quadrant fit for taking an Obſer- 
vation of the Latitude, even in the 


whole Kingdom of France, in the 


Year 1664. For M. Auzot, in a Let- 


ter which he addreſſed to Lewis XIVth 
in this very Year, made uſe of the 


following Words: Mais, Sire, Ceſt un 


Malbaur, qu'il n'y a pas un Iuſtrument 


4 aner ni, que Je Itacbe, ** tout 


maires de Mathem, & Phyfique pour 1693, 
B+ 317+ - | 88 : 


votre 


PF... a0 OTH Eons” 
7 
on J + 
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votre Royaume, auguel je voulaſſ waſ- 
ſurer pour prendre wn la Hauteur 
de E h. 


* 3 of London was known 
much ſooner than that of Paris, and 
brought to a greater Degree of Accu- 
racy ; for it was determined by E4- 
ward Wright, who is otherwiſe diſtin- 
guiſhed as the original Inventor of 
what is called Mercators Chart, by 
Obſervations made in 1593 and 1594, 
from the greateſt and leaſt Height 
of the Pole Star, and found to be 
55 32 t. taken by a Braſs Qua- 


* Aenne de M. De la ke: Vol, IT. 
p. 842. 
No Horrocii Opera Poſthuma, p. ol, & P- 70. 


I 8 3 | 
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drant of fix Foot Radius; before 


that Time the Latitude of London 


was ſuppoſed to be 519 45' in all 
the Maps of that Age. And though 
this Obſervation was made at a Time 
when the Error from Refraction had 
been juſt diſcovered by Tycho, and 
not fully known, yet it is allowed 


to be juſt and exact even now, when 
the Inſtruments which are eonſtructed 
at preſent enable Obſervers to come 


to the utmoſt Preciſion of Seconds. 


Nothing can be a ſtronger Proof 
of the Coarſeneſs of all the Obſer- 
vations, both in Aſtronomy and Geo- 
graphy, prior to the Days of Tycho, 


than the Ignorance of Aſtronomers 
with regard to the Error ariſing from 
RefraZion; for this occaſions a Miſtake 

* at 


OF GEOGRAPHY. 17. 
it the Horizon of no leſs than 33” 4c, 
and is found in all the intermediate 
Altitudes, though gradually leſſening, 
up to the Zenith. When Tycho firſt 
diſcovered it *, by uſing better In- 
ſtruments than former Obſervers, he 
erroneouſly ſuppoſed that the Sun had 
no Refraction when he was above forty» 
five Degrees high, and that the Stars 
had none when their Height was up- 
wards of twenty. Degrees 7; whereas 
the Refraction is now found, by more 
accurate Experiments, to be the ſame 
in both: And that though this di- 
miniſhes imperceptibly, yet it never 


* Gaſſendi Opera, Tom. V. p. 423 & 4. 


1 Tycho likewiſe ſuppoſed that the Sun's Re- 
fraction at the Horizaz was 34 out that of the 
Stars only 30. =o | 

I 2 5 
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yaniſhes intirely, till they; are quite 


It muſt be allowed,” indeed, that 
ſome of the Aſtronomers before his 
Time had taken notice of it, as alter- 
ing the apparent Places of the Stars; 
but they had a very imperfect Idea 
both of the Principles on which it was 
founded,' and 'of the Quantity of the 
Error which it produced. Roger Ba- 
con, who flouriſhed in the XIIIch Cen- 
tury, tells us „ cc That the Stars 


Nam ff quis per ee quibus TY 
rimur ea quz ſunt in cceleſtibus, ' cujuſmodi 


vocantur armillz vel alia, accipiat Jocum alicujus 
Stellæ circa æquinoctialem in ort ſuo, & deinde 


accipiat locum ejuſdem quando venit ad lineam 
meridiei, inveniet in loco meridiei diffare cam ſen- 


Abiliter plus a polo mundi ſeptentrionali, quam 


quando fuit in ortu. Rogeri Baconis Specula 
Mathematica, p. 37» 
| te appeared 
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48 appeared ſenſibly to be at a greater Di- 
fance from the North Pole when they 
« ere in the Meridian, than at the Time 
ce of their Riſing.” In his accounting 
for it, he diſtinguiſhes betwixt the per- 
pendicular and the oblique Rays, and 
tells us, that Prolemy, Lib: V. De Op- 
ticis, and Albazen, Lib. VIII. were of 
the ſame Opinion. But when he en- 
deavours to explain his Ideas more 
particularly, he introduces his Theory 
of the Spheres of Air and of Fire, which 
was the” Mode in Philoſophy of thoſe 
dark Ages, and has been long ago 
nen | 


After Tycho had aimed che 
Error and the Quantity of Refrac- 
tion as he imagined, he was then de- 
ſirous of knowing whether Copernicus, 
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from an Omiſſion of this neceſſary 
Deduction, had not been deceived in 
the true Latitude of Fruenburgb, the 
Place of his Reſidence, at the Mouth 
of the Viſtula, where it diſcharges 
itſelf into the Baltick; and if ſo, then 
he concluded that all his other Ob- 
ſervations muſt be ſo far erroneous, 
and require to be corrected by the 
ſame Deduction. He therefore ſent 
Elias, one of his Scholars, with proper 
Inſtruments, thither in 1584, who found 
that the Latitude of Fruenburgh had 
been really miſtaken no leſs than three 
Minutes, as it was obſerved to be. - 
54? 22' and , inſtead of 34 19 and 4, 
according to Copernicus“. At Ko- 
875 e D'S: eee 

* It is remarkable that Copernicus had made 
nearly-the ſame Miſtake in the Sun Declination, 
a * | that 


RI 8 | 
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nigſberg hikewiſe, where Eraſmus Rein- ö 
boldus had lived and publiſhed: his Ta- 
bulz Prutenice, Elias diſcovered in the. 
ſame manner that this Aſtronomer 
had been miſted by Peter Appian, ſo 
as to be miſtaken twenty ſix Minutes, 
which was near half a Degree; for the 
Latitude of that City was found to 
be 54* 43/ inſtead of 549 17, which 
Reinholdus had- adopted in his aſtro- 
nomical Tables. 


that he had done in hs La ts 
burgh, - being an Error of betwixt two and 
three Minutes, ariſing i in both Caſes from his 
not making Allowances foy the Refraction. Co- 
pernicus, in lib. v. Revolution um, cap. 30. com- 
paring his Situation at Fruenburgh with Alex- 
andria, makes uſe of the following Words: Prole- ' 
mo, Alexandria ſerenitatem I airis puritatem 
hebulrs & viſtulæ vaporibus præpinguem. 

* Gaſſendi Opera, Tom. IV. p. 410. 


14 3 
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It is ſomewhat remarkable, that 
| abc M. Picard, the French Aſtro- 
-nomer, went to Uraniburgh in 1672, 
he ſeemed to make 4 fair Retriſal 
upon Tycho in return for his detect- 
ing the Errors in Latitude of Coper- 
nicus and Reinholdus. For though 
Tycho was at infinite Pains in deter- 
mining the Latitude of un 
to be either 35 54 30", or 40% „or 45", 
being in an. Uncertaiaty berwixt theſe 
three Numbers; yet M. Picard, by 
à Variety of the moſt accurate Ob- 
ſervations, diſcovered that all of them 
were too much, and that the leaſt of 
them had à Miſtake of one Quarter 
of a Minute, as the real Latitude of 
'Uraniburgh was exactly 55* 54 15“. 
1 8 Voyage &Uranibourg, p- 17. 

Gy | | | | : He 
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He foutd. a Rill greater Error in 
Tycho's Meridian Line., amount- 
ing to no leſs than 18“ or 207, as the 
true Meridian was found to be ſo 


much to the Weſt of the North of 


that which reſults from the Poſitions 
ce u e 6 un 


The French Aſtronomers „en to 
think that their Advantage over Ty- 
cho, in theſe particular Obſervations, 
aroſe from an Improvement made a 
few Years before, in 1667, by having 


a ſmall Teleſcope fitted upon their 


Quadrants and Sectors inſtead of the 


Pinnulæ or Sights, which were in uſe 
before that Time; by which means 
e were enabled to take the nn 


* * 
Voyage . * . 
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and Attitudes with a ſuperior Degree 
of Exactneſs. {bs by, | | 


But nee flattering it was to 
the Vanity of the French Aſtronomers 
to have diſcovered and corrected the 
Errors of ſo eminent an Obſerver as 
Tycho, yet we may reckon it as the 
Happineſs of the preſent Age that ſo 
many new Improvements have been 
made in Inſtruments of all Sorts ſince 
that Time, by which the Progreſs in 
| Aſtronomy and Geography has been 
quickened much beyond the Ideas of 
our Forefathers. Quadrants and Sec- 
tors are now ſo accurately divided, 
that the Eye can ſcarce diſtinguiſh 
ſo exactly as it is performed by the 
Inſtrument; ſo that in order to read 
the Obſeryation with the Preciſion 

| | R with 


17g 


with . it is executed, we muſt 
take the Aſſiſtance of magnifying 
Glaſſes, the Diviſions of Nonius, and 
_ thoſe circular Micrometers where the 
Revolution. of the ſmall Thread of 
a Skrew is divided into 360, or any 
other "qu Parts of a Circle. And 
if any one Country can claim a Merit 
in having diſtinguiſhed itſeif more 
eminently than another in theſe Im- 
provements, it is this Kingdom, where 
the beſt Inſtruments of Obſeryation 
have been acknowledged to be made 


for upwards of half a Century. 


There is another Particular hitherto 
unmentioned, which has greatly con- 
tributed to the ſolid Advancement 
both of Aſtronomy and Geography, 
and this is the more accurate Method 

7 
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now praRtifed for tbe meaſuring of Time, 
| which though” in appearance of a dif- 
ferent Nature, is equally capable of 


being applied to the Menſiration of. 


| Space. For in the Tables of Longi- 
tude it is well known that Time and 
Space are uſed like two different 
Languages, where the ſame Truth is 
expreſſed with equal Clearneſs in both, 


though in Characters that are efſen- 


tially different from each other; as 
one Hour in Time is allowed to be 
equal to fifteen Degrees in © Space 
upon the Surface of the Earth, and 
of courſe all the aliquot Parts of _— 
| are in the fame Proportion. 


* " 


"Sun Dials and Clenhdræ; or Wa- 
ter Clocks, were the principal Mea» 
| ſures of Time among the Ancients, 
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1 was anly about the Year of 9 
1300, that Clocks with indented I beels 
are ſaid to have been firſt in uſe. And 
it was not till 200 Years after this 
that they ſeem to have been employed 
for the Purpoſes of Aſtronomy. For 
Waltherus, the Diſciple of Regiomon- | 
tanus, is ſaid to have had one-about 
the Yeax'1,00; which Schoner, who 2 
publiſhed his Obſervations in 1544, 
ſays, was ſo regular, that from Mid- 
day to Mid- day it perſectiy agreed 
with the Sun, and was almoſt as exact 
in the Times given, as in thoſe drawn 
from Calculation. Tycho Brahe is 
ſaid to have had four Clocks which 
marked Minutes and Seconds, the 
largeſt of which had only three Wheels; 
the Diameter of one of them was three 

; Feet, 
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Feet, and it had 1200 Teeth *®. But 
all of thoſe were exceedingly imper- 
fe&, till Monfieur Huyghens improved 
them in 1656, by his Invention and 
Application of the Pendulum, whoſe 
Vibrations were regular and iſochro- 
nical. The Improvements that have 
been ſince made in Clocks and Times 
pieces, and the Manner in which they 
have been applied to the Determi- 
nation of Longitude, is a Branch of 
Knowledge that. will be beſt learned 
from the Books which have been pro- 
feſſedly wrote upon this Subject. 


Ic was never my Intention in this 
Diſſertation to enter into the Diſcuſ- 
ſion of the preſent State of Geogra- 


De la Lande's Aſtronomie, p. 917, &c. 
5 phy» 
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phy, or to give the comparative Ex- 
cellence of the Maps of different 
Countries. The Field is much too 
large to be attempted without better 
Materials and more Leiſure than 1 
am now Maſter of. It has, beſides 
this, been already executed with great 
Ability and Knowledge by M. Robert 
de Vaugondy, in the Introduction which 
he has prefixed to his New Atlas. 


I muſt, however, obſerve upon the 
whole, that Geography is a Science 
even ſtill many Stages removed from 
Perfection. The Maps of America, 
and the Eaſtern Parts of Aſia, though 
they have been of late two of the 
great Theatres of War and Com- 
merce, are perhaps more unfiniſhed 
than any of the reſt. Every new Map 

that 
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that is publiſhed of theſe Countries, 
ſeems to blaſt all thoſe that went be- 
fore them, and it will require perhaps 
the Experience of half a Century- to 


come, before a ſufficient Number of 
Obſervations ſhall be made to verify 
the Situations of their moſt conſider- 


131 Towns, Coaſts and Rivers, ſo 
3 as to approach the Accuracy with 
| which the Maps of the different King- 
1 doms of Hg are now y executed. ö 


and yet upon his Occaſion, I'muſt 
confeſs, that even the Maps of Great 
Britain and Ireland are ſtill very im- 
| perfe@ and unſatisfactory; and the 

| 93 Numbers we have of them, varied 

and re-publiſhed without any real Im- 
provements, juſtly confirm an Obſer- 
vation which Lord Bacon has wiſely 
; 8 made 
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made in a Gmilar Caſe, “ That the 
« Opinion of Plenty is one of the Cauſes 
« of ant“. The late Dr. Brad- 
ley was of Opinion, that there were 
but two Places in England whoſe 
Longitude might be depended upon 
as accurately taken, and that theſe _ 
were the Obſervatory at Greenwich, and 
Sherborn Caſtle, the Seat of the Earl 
of Macclesfield in Oxfordſhire, 'and 
that their Difference was one Degree 
in Space, or 4 in Time; but even 
this has been found to be inaccurate 
by the late Tranſit of Venus, as being 
only 3.47 f. If we ſhould examine 
the Longitude of ihe Lizard, we ſhall 
„Bacon de Augmenti Scientiarum Prelim. 
$ 4- 


+ Philoſophical Tranſaftions ber ne. vol. li. 
p- 624 


ſcarce 
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ſcarce find two Geographers of the 
fame Opinion. In the Account of 


Longitudes prefixed to Halley's Ta- 
bles, it is ſaid to be 4 45 from the 


Obſervatory, which is therefore 4 40 


from London; according to others it 
is 5* and 5* 5', and by ſome 5˙ 14 *, 
and by others it is enlarged even to 
6*; this ſurely is a Matter worthy 


the publick Attention, when we con- 
ſider that it is a Point of Land the moſt 


important of all others to the Navi- 


* of this Kingdom f. 


* Robertlan's Navigation; vol. i. p. 378. 


+ This is held to be ſo uncertain, that Sailors 


when they approach the Mouth of the Channel, 
generally think it ſafeſt to grope their way by 
Soundings, rather than depend upon Obſervation 


ar Calculation. 
1 wall 
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1 ſhall therefore conclude this Diſ- 
ſertation with obſerving, that all Maps 
in general ought to be conſidered as 
unfiniſhed Works, where there will be 
always found many things to be cor- 
rected and added, and that they ought 
to have a Kind of floating Title affixed 
to them, expreſſive of their imper- 
fect State, ſimilar to what Pliny tells 
us was practiſed by the greateſt 
Painters and Statuaries of Antiquity; 
ſuch as, Apelles faciebat aut Polycletus, 
but not fecit; claiming an Indul- 
gence to the Artiſt, as if he was em- 


ployed to his laſt Moments in correct- 
ing the Faults of his Compoſition, 


tanquam inchoata ſemper arte & imper- 
fecta, ut contra judiciorum varietates 
ſupereſſet artifici regreſſus ad veniam, 

velut 
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velut emendaturo quicquid defideretur, /i 


non eſſet interceptus *, 


- * Plinii Prefatio Nat, Hiſt, ad Divum Ve. 


paſianum. 
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